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FOREWORD

1. This military standard is approved for use by all departments and agencies of
the Department of Defense.
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data whxch may be of use in improving this document should be addressed to:
Commander, Naval Sea Systems Command, SEA 55Z3, Department of the Navy,
Washington, DC 20362-51C1 by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this document or by
letter.
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1. SCOPE

1.1 Scope. This standard applies to random wound, form wound, and salient
pole motors.

" nNDYT T "N
2. APPLICABLE DOCUMEN

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifi-
cations, standards, and handbooks form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of these documents are

those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).
SPECIFICATIONS
MILITARY
MIL-S-901 - Shock Tests, H.I. (High-Impact) Shipboard
Machinery, Equipment, and Systems, Requirements
for
HIL-P-15024 - Plates, Tags and Bands for Identification of
Equipment.
MIL-W-16878 - WVire, Electrical, Insulated, General Specification
for

Wire, Electrical, Silicone Rubber Insulated,
150°C, 1000 Volts

MIL-W-16878&/30

MIL-W-16878/31 - Wire, Electrical, Silicone Rubber Insulated,
150°C, 1000 Voxcs Glass Braid Covering, Abrasion
Resistant.

MIL-1-24092 - Insulating Varnish, Electrical, Impregnating,
Solvent Containing.

(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Standardization Documents Order
Desk, BLDG. 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

2.2 Non-Government publications. The following document(s) form a part o
this document to the extent specified herein. Unless otherwise specified, the

rh

issues of the documents which are DOD adopted are those listed in the issue of the
DODISS cited in the solicitation. Unless otherwise specified, the issues of

documents not listecd in the DODISS are the issues of the documents cited in the
solicitation (see 6.2).

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
A 677 - Standard Specification for Nonoriented Electrical Steel
Fully Processed Types.
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er publications are normally available

"

rnment standards and oth

N T r
the organizations that prepare or dlscrlbute the documents. These documents als
may be available in or through libraries or other informational services.)

o

2.3 Order of precedence. In the event of a conflict between the text of
this document and the references cited herein, the text of this document takes
precedence. RNothing in this document, however, supersedes applicable laws and
regulations unless a specific exemption has been obtained.

3. DEFINITIONS
This section is not applicable to this standard.

4. GENERAL REQUIREMENTS

A b ~——— B T mardner +n —marmsesAan ommes s o fiiembhd el ol e maen eed el -
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sealed insulation system, the facility shall be certified by the Naval Sea Systems
Command (NAV-EA) Certification is obtained after the facility demonstrates the

ability to produce a motor with a sealed insulation system in accordance with it’
NAVSEA approved procedure. After becoming certified, the facility shall be
recertified as specified in 4.1.1.

= +~ [+ o
GavTL T VA.LbLllU

4.2 Certification procedure. The certification procedure is a two-part
process. The objective of the first part is to obtain NAVSEA acceptance of the

facility'’s sealed insulation system report which is prepared as specified in 5.1.
L . O MAYIOT A Y e man AL o A e o PR SV R B U L U I A URPUNE SO S
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NAVSEA acceptance of part two which consists of the sample motor report (see 5.2)

range of motor frame sizes determined by the largest frame motor tested in 5.2 and
5.3, and the minimumr frame size motor specified in 5.1. Separate certifications
are required for motors using random wound, form wound, and salient pole windings.
The facility is not required to obtain multiple certifications.
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lorn svstew repor:. The faci ’1?‘\ shz21l]l furnish z sezled

1nsulatlon system report (see €.3). The sealed insulation system report shall
indicate the materials, processes, and test procedures that shall be used in
providing electric motors on a production basis. The report shall include the
facility's refurbishment procedures as specified in 5.1.2.3. A separate report is
required for random wound, form wound, and salient pole motors. The report shall
be applicable to the range of motor frame sizes that the facility intends to
furnish with sealed insulation.
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5.1.1 Format. Any convenient format may be used for the report however, the
report shall include specific sections addressing the following items:

(a) Title page

(b) Reference documents.
VAP Do Fivlh I Al nen &

(<) NREL UL ULl i

(d) Materials,

(e) Coil manufacture.

(f) Winding and irnsulation.
(g) Electrical testing.

(h) Varnishing.

(i) Final testing.

(j) Flow chart.

s with 3- holo left hand hindlnv Each page shall

5.1.2 Contents. The contents of the report shall include but not be limited
to the following information.

5.1.2.1 Title page. The title page shall contain the name and street
address of the facility, the number assigned to the report, the report's date of
issue, and a description of the motors covered by the report including the range
of frame sizes and types.

5.1.2.2 Referenced documents. The report shall contain a list of all
referenced documents.

5.1.2.3 Refurbishment. The report shall include the facility's refurbish-
ment procedures. This information shall be provided regardless of whether the

<
primary business of the facility is original equipment manufacture or
refurhichment

5.1.2.3.1 Incoming inspection. Details of the facility’'s visual,
electrical, and mechanical incoming inspection procedures shall be included in the
report. Inspection recording documents shall be included in the report (see
figures 5 through 7 for sample forms) The descrlptlon o lectrical
3 i tegrity such

[odme!

0')

L
*- )
- aAse

s he follow1ng

(a) Dimensions of mounting surfaces and shaft bearing diameters.

(b) Presence of deformation, corrosion, or other damage to the bearing
seats and shoulders, shaft keyways and threads, mounting surfaces,
commutators, and brush riggings.

Presence of cracks, looseness, or signs of overheating in the

~
0O
~r

~ o rmme s

-— e A o ae P I -
LOULLUIL, diliature, or commutator.

(d) Presence of corrosion or other damage to the frame, end bells, and
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5.1.2.3.2 Stripping and cleaning. The report shall contain the procedures
for stripping and cleaning of wound assemblies such as stators, armatures, and
salient pole fields, as applicable. These procedures should address the following

issues:
(a)
(b)
()

(d)

~
(]
N

()

(g)

5.1.2.3

Uinding information and end turn dimensions and clearances should
be determined during the stripping process.

Open flames or torches shall not be used on laminated iron
surfaces.

1f solvent stripping other than vapor degreaser is used, solvent
shall not be retained or trapped between laminations and the
solvent shall not damage the core plate.

The surface temperature of the laminated iron surface shall be

determined by thermocouple and shall not exceed 370 degrees

~_ % __ = - VAL WL RN lfﬂl'l b - kol 1 1 r . 7 ® v\
velsius ( L) (oY0 aegr es ranrenneit { r)).
Grit or sand blasting materials shall not be used to clean

laminated iron surfaces.

Varnish and insulating material shall be removed from the slots.
Air passages, vents, holes, and so forth, shall be clean and free
of old varnish or other material.

Repair or replace any defective lamination. Clean the core by
solvent (noncorrosive type) immersion and, after drying,

impregnate core with epoxy solvent type or solventless varnish and
cure The purpose of this treatment is to provide corrosion
protection to the iron

Core testing. The report shall contain the procedures for core

testing. A core tester, such as a LEXSECC 1081 or eguivalent, mav be used. If a
core tester is not avallable, the following tests mav be conducted to determine
armature and stator core acceptability:

/\
\/

AC
(1) Measure the stator core length (CL), core depth (CD), core
inner diameter (CID), and slot depth (SD) in inches.

(2) Effective stator core length (CL) is obtained as follows:

CL = Measured core length x 0.80.

(3) To determine the stator core depth (CD), measure from the
bottcn cf the coil slot to the core's outer circumference.

(4 Effective core cross section arez = (CL) x (CDY

(5) Estimated voltage per turn = 0.26 x core ares

(6) The number of cable turns to be placed through the stator core
= supply voltage/estimated volts per turn.

(7) Effective stator core diameter (ECD) = CID + (2SD) + CD.

(8) Ampere turns (AT) = 45 x ECD,.

(9) Current required = AT/Turns.

(10) Select a cable size that has a current rating not less than

- —~ PRI, -l e o A - — =T .Y . K _ n
iac chuLLcu to conauct tne test as calculated in st ep 7,
o]
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(15)

(16)
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Wrap the required number of turns of insulated cable
(calculated in step 6) around the stator axially (that is,
each cable loop or turn should be passed through the ID of

the stator and then looped back over the OD of the stator).
Exerglze the cable to the supply voltage value and measure the
urrent,

After 1 or 2 minutes with the cable energized, feel the
surface of the core, identify one or two of the hottest
areas, mark with chalk, and designate them as "hot spots”
Determine also, and mark, an area which is closest to room
temperature. Designate this as a "cold spot™. De- energize
the coil.

Re-energize the c011 at the supply voltage value and record
the current and temperature of the “hot" and "cold® spots at
10-minute intervals for a period of 1 hour unless severe
overheating occurs. During testing, & nominal core
temperature of 10 to 15°C above room ambient indicates
sufficient flux to produce hot spots. Changing the number of

cable turns may be required to maintain the core in the
desired temperature range. If the temperature is less than
desired, remove turns (two &t & time) and observe the
temperature.
1f, after 1 hour, either the difference in temperature between
the "hot spots® and "cold spots® exceeds 15°C or 27°F or the
temperature of the "hot spot" exceeds 85°C (185°F) at any
time during the test, the laminations must be replaced in the
high temperature area. Replacement laminations shall have

C-5 or equivalent core plate in accordance with ASTM A 677.

cQul

DC armature core.

(L)

~
o]
Nt

(3)

P

To determine the armature core depth (CD),

Measure the armature core length (CL), core depth (CD), core
inner diameter (CID), and slot depth (SD) in inches.
Effective afmature core length (CL) is obtained as fellows:

CL = Measured core length x 0.80.

measure from the
bottom of the coii slot to the inner diameter of the
laminated core.

Effective core cross section is (CL) x (CD).

Estimated voltage per turn = 0.2¢& X core area.

The number of cable turns to be placed through the armature
core = supply voltage divided by the estimated volts per
turn

Effective armature core diameter (ECD) = CID + (2SD) + CD.

Ampere turns (AT) = 45 x ECD.

Current required = AT/Turns.
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(10) Select a cable size that has a current rating not less than
the current required to conduct the test as calculated in
step 9, above.

(11) Wrap the required number of turns of insulated cable (cable
turns calculated in step 6) around the armature axially (that

is, each cable loop or turn should be passed through the
spider of the armature and then looped back over the OD of
the armature)

NOTES: In the event that the armature core does not have a spider
or physically does not have adequate space to wrap the
required turns, use a single series loop with the
following guidelines:

v

(a) The single turn series loop is limited to the ac current
source available within the rewind facility. In most
cases this will be 1000 amperes.

(b) The single turn series loop consists of a shaft clamp at
each end of the rotor shaft and the associated current
carrying cable connected to a controlled current source
to form a series loop.

(¢) 1If space and current carryxng capacity dictates, the
mmed me Vmmem mmetr o mmemEd e 3 ccfel ssn mavrsl1loal ohofe
Selies l1ovp may e LU[LLEULEU WIlLIl LWOU pdialilel Sliailt
clamps and associated current carrvine cables at each
clamps and associated current carrying cables at each

end of the rotor shaft.

(d) The controlled ac current source may be any source
available within the rewind facility including an ac
welding set.

(e) If the current requirements exceed 1000 amperes, then the

rotor core test should be performed by using a motor
o PO . ~L 2 T VODNAA M2 1TNo1 Al
Core Lesier , SucCn as LroAd>LniUuU ridaedl luocl, AuUwell
Tnduverviosac 1 +A4 “1.CTh™" AY enital
AbiGUO LLATS LU DSt war , Vi Tywaad.
(f) A standard GROWLER test may also be used to help identify

a damaged rotor core.

(12) Repeat steps 12 through 16 of the ac stator core test, as
specified in 5.1.2.3.3(a), using the same pass-fail criteria.

2.4 Materials. The report shall identify the materials to be used in
al PR B | F U S e = A A my KU RN S o SO L _1" 2 Y al PPN I Y I
tihe sedied 1nsuirailon system. ine i1aentlillcdilons snail 1nciude tne mdierlidl s
namo mamitfantiirar ey e +rhisrlbnrnace Ao &3 Sy arnd Aaeceieonatasd wiea ae annlirahlas
llmc' ARGiIML AN LU T A ) L < “ilAdAwNIICT OO 1 Huﬂll\-& i—] ) Qaliv uca&élln\—wu A - = T ao ury;;\.nu;c -
The designsted uses include but are not limited to:

Slot wedge Magnet wire

Slot cell Lead wire

Phase insulation Sleeving

Coil insulation Epoxy compounds

Tapes Adhesives and sealing compounds

Tie cords and ropes Varnishes

RarmdAdmas matarial Pala drngislatinm

Datilul 15 HaitclLial fvic JLiiouiacivil
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5.1.2.4.2 Asbestos. Asbestos and asbestos containing materials shall not be
used,

5.1.2.4.3 Varnish and resin. The report shall identify the material
designation, manufacturer, and manufacturer’'s designation for solvent type
varnishes, solventless epoxy resins, and sealing compounds used in the sealed

K S WY S,

lnSULaClOﬂ sysiem.

e
class 155, grade CB or CBH. C(Cla
may also be used.

(b) Solventless epoxy resins shall be rated class F (155°C), the
following data shall be submitted:

(a) Solvent type varnishes shall b

(1) Descriptive characteristics of resins.

{(2) Data sheet showing viscosity, film build, gel time, storsge
life, cure cycle, hardness, tensile strength, and elongation.

(3) Method of application listing temperature limits for best
viscosity conditions

(¢} Resin and varnish should be selected to provide adequate plasticity
to prevent the formation and propagation of cracks in the cured
winding. These cracks, while difficult to detect visually, may
cause reductions in insulation resistance during submergence

il lgaL L0, ol allllp elbildloe 2llcls a 1Al

rating of class F and shall be selected to facilitate varnish penetration and
wetting of the winding and insulation. Calendared material and material with
sizing should be avoided.

§.1.2.4.4 Insulation Insulating materials shall have a ini mum temperature

5.1.2.4.5 Lead wire. Nonventilated motors using commutators or slip rings
ilicone lead wire. Other motors may use silicone lead wire in

= MYY £ 09

TY 1Y Y1970 /200 A 79
1LL-W-100/0/0U Or@ MIL-W- lDO/O/JL.

identify the fra

i e
ricted to less than the full range of

5.1.2.4.7 Material gquality. The report shall describe storage and quality
assurance procedures used to ensure that Navy approved materials are kept
segregated from non-approved materials and that only Navy approved materials are
used on Navy motors.

w

b Y |

Lot

rofl windd
N oA A - b A

o
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5.1.2.6 Winding and insulation. Step-by-step winding procedures shall be

included in the report. The procedures shall address the facility’'s methods of
compliance with the following winding requirements.

(a) 1Individual stator coils shall be continuously taped in the end turn
regions, iron-to-iron. The taping shall extend into the slots a
mimimar of 1 /0 foah

(b) The slot insulation shall extend a minimum of 3/8 inch beyond each
end of the core.

(c) Slot liners shall be folded under the wedges.

(d) Phase insulation and slot fillers should be used as required.

(e) Varnish shall be excluded from the strands of lead wire to ensure
lead flexibility. Lead wire to coil connections shall be sealed

.

and insulated prlor o vacuum pressure 1mpregnatlon (V ).

7 £\ L T O SIS P W S I e B | P P smmA mem  mere oo P Y s
\i) relt UL ual (ype uHaitclldls Slidll 1I0C pé€ usea on ﬁ)&PUDCU SulLiaces
cince a2 rouosh curfare finic afrery varnichine collecte
since a rough surface finish after varnishing collects
contaminants and is virtually impossible to clean

5.1.2.7 Electrical test after winding. The report shall describe the
electrical tests performed on the wound assembly prior to varnishing. The
following tests shall be included and shall be performed as specified in 5.1.2.11.
The test results shall be recorded.

the

(2) Inculation recigrance ar S00 v
(a) inisulation resistance at ouUU ith the

v

(=]

1»‘-
b (1)

olt t current {(Vdc): Wit
T esistance is a measure of
insulation 1ntegr1tv in proxlmltv to the core (ground). The end
turn areas are insulated from ground by the surrounding air. The
minimum acceptable insulation resistance for finished motor
windings dry, after submergence is 1000 megohms corrected to 25°C.
It is recommended that the insulation resistance, measured prior

to varnlsh‘ng be equal to or greater than 1000 megohms.
1 n\r‘nnF test at 1.6 x /')E + 100“\ v Te LY‘\D'Pe E

awv 4.V PRVAN YY) YvIsaO, Wit L

winding drvy and clean, insula

(h) C ioch npotren
\ 7/ -~

1 ¢
- P =

oltage.
(c) Surge comparison test at 5000 volts.
(d) Repeat insulation resistance at 500 Vdc.

5.1.2.8 Varnish treatments. The report shall describe the varnish treatment
procedures. The description shall include the following:

{a) Varnish treatment shall be accomplished using & solventless varnlsh
anAd the UPT nrancee The rmiimhar Af UPT Aauvunlace chaiild he 3nrleidag
hians —h il LI N PJLUUQJJ A G AN W o a4 v 4 o4 VJ\,L\--) DAV A L A =4 i l\-& — b
in the report The complete treatment using one VPI cvele is

preferable, however, the use of more thanr one cvcle is acceptabie.
After VPI, a solvent- tvpe varnish overcoat is acceptable and can
be applied using a dip process.

(b) The weight of the wound assembly shall be recorded before
varnishing and after the final bake.

(c) The schedule and procedure for verifying the properties of the
varnish including the thixotropic index, percent solids, and

’
wiecmrncity chaoll ha Tmaliidnd 30 tha vamAres
VLD\—UDL\'] olladl s uc Adllv LUuucTu 411 wilc LCP\JLL-
(Ad) Detaile of the VPT nrorcece alane with anv variatiane diie A matar
(d) Details of the VPI process along with any variations due to motor
frame size or complexity shall be described in the report. The
description should include
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(1) Preheat temperature and duration prior to placing the wound
assembly in the VPI tank.
(2) The vacuum shall be 3 mm of mercury (Hg) or lower. The report

should include the vacuum pressure and duration of the vacuum
cycle. Prior to introduction of resim, the preheat and
vacuun cycles can effectively minimize the moisture content
in the wound assembly

(3) Resin should be introduced while maintaining a vacuum on the

wound assembly. The time interval between the start of the
vacuum cycle and the introduction of resin should be included
ir the reporc.

(4) The minimum pressure and duration of the pressure cycle should
be included in the report. The minimum pressure shall be $0
pounds per square inch (1b/in®) gauge or greater.

(e) The report shall identify the general characteristics of the VPI
tank, resin storage tank, and the associated auxiliary equipment.

(f) The varnish curing procedure shall be included in the report. The
description should include the curing temperature and duration and
any rotation of the wound assembly during curing. Baking time

starts from the time the iron reaches the specified temperature.
n eha2all ha nead
L=

A LemperaLuze U

m
ct
3 @
Ot

rh O

The report shall in

~
2]
~

e. The descriotlon should include
details of the preheat, drain time, and the curing temperature and
duration.

overcoat nrocedur

.9 Eilectrical test after varnishing. The report shall describe the
tests performed on the wound assembly after varnishing. The following
‘

ncluded and performed as specified in 5.1.2.11. Th

(a) Submerged insulation resistance shall be not less than 100 megohmns,
corrected to 25°C, after submergence in fresh water for 24 hours.
With the wound assembly submerged, insulation resistance is a
measure of insulation integrity in the slot and end turn areas.

(b) After submerged insulation resistance testing, the final testing
should be performed and shall include:

~ N
bt
N
+—
3

______ insulation resistance shall be not less than 1000
megohms, adjusted to 25°C.

(2) AC high potential test at 2E + 1000 volts, where E is the
rated motor voltage.

(3) Surge comparison test at 5000 volts.

(4) Repeat insulation resistance dry, at 500 Vdc.




5.1.2.11 Electrical test methods.
test methods used in providing motors with sealed insulation systems.
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The report shall describe the electrical

following test methods shall be included.

(a)

~—~

ot

Insulation resistance test. Apply a test potential of 500 Vdc

but not less than 1 minute.
ading and the average winding

f the winding is at ambient
n

t temnerature mav he

[ 994

until a stable reading is obtained,
resistance re
the time of the test.
_______ measurement of the ar
substltuted for that of the winding temperature. A megohm bridge
or meter shall be used with a range of 0.1 to 1,000,000 megohms .
Insulation resistance measurements shall be corrected to 25°C

using figure 1 and recorded.

Record the insul
temperature &t
temperature, a

O ==

nhient tempe may

Submerged insulation resistance test. Each wound assembly
including lead connections shall be submerged for 24 hours in
fresh water with a minimum conductivity of 500 micromhos/cm an

I a
maximum surface tension of 31 dynes/cm at 25°C. Wound assemblie
with commutators or slip rings should be submerged to a point
where the water level is as close as possible to the uninsulated
areas.

(1)

)

salts

i

are not used due to
. - by

- . & .. -
-1 man ‘F ~ -
- Mmaiiwaal

1
[18%

H

oni a

o cr ;i

A Q o
rt

oo

W ct —~

m 14}

’:! B

[o"

"

-3 0
Ao
,,u
—~ CL

Y

T Cu

¥l iton

tured by Rohm and Haas Philadelphia PA), or eguivalent.

The insulation resistance should be verified to be acceptable
prior to submergence. During submergence the insulation
resistance shall be not less than 100 megohms, corrected to

e
00
e

25°C, using figure 1. While submerged, as a minimum, the
insulation resistance shall be measured as specified in
5.1.2.11(a) and recorded after 1 minute, 10 minutes, 1 hour,
and 24 hours Insulation resistance shall alsc be measured
and recorded immediately after removal from submergence, and

1 hour after removal from suomergence.

10
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(c) DC high potential proof test. With the motor leads connected
together, connect the positive terminal of a dc high potential
tester to the motor leads and the negative terminal to the iron
(ground). The tester shall have an output capacity of not less
than 5000 volts and 2500 microamperes and shall have a protective

relay for excessive current draw. Slowly increase the applied
sVl e mnnn s bl e nE ot yrm i aemAd et tar tha Taalranas Atsvrans

QL Ec Lo Lile PLUUL (S~ Vaiuc aird HULIL LU L Lllc Lcdl\abc buLLCllb
for sharp increases not proportional to voltage. After

maintaining the proof test value for 1 minute, record the leakage
current. Proof test voltage = 1.6X(2E + 1000) volts dc, where E
is the rated motor voltage.

(d) Surpe comparison test. Connect a comparison tester of adequate
capacity to the stator windings in accordance with figure 2.

o L o }o
SURGE ; FE/N__A_“?")% ,-("f\‘6
SOURCE g o 2w g <
) [ i - c
STATOR !GROUNO J TRANSFER g
= = — OSCILLOGRAPH SWIiTCH —C

FIGURE 2. Surge comparison test diagrams.

Acdjust the tester for a surge voltage of 5000 volts and conduct the test in

accordance with the tester instruction manual. Repeat the test for each phase and
compare waveshapes. Indicate satisfactory results on the data sheets. Safety
precautions, calibration procedures, and cperating instructions shall be followed
in detail for safe, proper operation.

(e) AC high potential proof test: The ac high potential test equipment
shall have a capacity of not less than 1 kilovoltampere (kVA) and
shall apply a sinusoidal, 60-cycle, proof voltage between the
motor windings and ground. The proof voltage shall be equal to
the sumr of twice the motor’s rated voltage plus 1000 volts. Wicth

the motor leads connected together, the test voltage shall be
Aarmem Tt AR RAarirAann R ThaaAde arnAd ovyAanimA The maaciiyamarnt AF +he
GHP—.LC\A o uwTcTll il dCcawO QL E&Uullu AlbC HMCQI VL UG L A\ S LS2 & 154
volrarge uvsed in dielectric tests shall be made bv the voltmeter
method wnereby the instrument derives its voltage f{rom high-volt

i

circuit either directly or by means of a voltmeter coil placed in
the testing transformer, or through an auxiliary ratio
transformer. In performing the test, the voltage shall be
increased as rapidly as possible consistent with maintaining an
accurate meter reading. The proof voltage shall be applied for 1
minute After the test, the voltage shall be reduced smoothly at

P A -
VOLULD }JCL STLUILIU LU LTLYU

12
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5.1.2.12 Squirrel cage rotor treatment. The report shall describe the rotor
VPI treatment required to protect against corrosion.

5 1 2.13 Insoection system. The report shall identify qual
3 ~e h

5.1.2.14 Flow chart. A flow chart shall be provided identifying the step-
by-step progression through the procedures of the facility’'s sealed insulation
system. In addition to identifying the specific step of the procedure, each flow
chart element shall contain a reference to the applicable paragraph of the
facility's procedure.

5.1.3 Sealed insulation - gquality assurance report. A quality assurance
report containing a record of the work and tests on each production motor shall be
prepared (see 6.3). The report shall be available for inspection by Govermment
representatives for a period of 4 years after final delivery

5.1.4 Information plate. An information plate shall be provided for
installation on the exterior of the motor. This information plate shall be in
accordance with MIL-P-15024. The code shall be legibly engraved or stamped on the

plate with letters approxlmatel) 1/8 inch high and not less than 0.003 inch deep.
The plate shall contain the statements: "STATOR WINDINGS INRSULATED TO PROVIDE A
SEALED INSULATIOKN SYSTEM. CAUTION: WHEN STRIPPING, OVEN TEMPERATURE NOT TO
EXCEED 370 DEGREES CENTIGRADE K MEASURED ON CORE".

5.2 Sample motor repert. The facility shall furnish a samplie motor report
(see 6.3). 4 separate report shall be furnished for random wound, form wound, and
salient pole motors to coincide with each sealed insulation system report
furnished as specified in 5.1. Acceptance of the report certifies motors up to
the frame size of the sample motor tested. Refer to 5. or extension of

f

certltlcatlon of motors through the largest frame size indi
<5 U p—— Pt ey - f (SO |
- &

(VS ]

~

5.2.1 Format. The report may have any convenient format. The pages shall
be 8-1/2 by 11 inches with 3-hole left hand binding. Each page shall be numbered
and dated with a space for revisions and notations. The report shall contain
specific sections as follows:

Title page.
Reference documents.

o
(o]
o

e -

(2]

1

lae B B R«
Y 0 0 0
t Q
(1]
al
m
7

© 1w
o H Q.

™ et O

O

(e 0a (LT
(]
o]

of wind1ng before and after VPI.
instrument charts.

f VPl equipment.

[
g9 0

o>
¥
(]
[nd
]
[a]
]
=2
n

Pl
o
0
(o}
la}
=]

gq "

5.2.2 Contents. The contents of the report shall include but not be limited
to the following information.

—
(WS ]



address of the facili
and a description
of frame sizes and types.

issue,
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The title page shall contain the name and street
the number assigned to the report, the report’'s date of
of the motors covered by the report including the range

)

5.2.2.2 Referenced documents. The report shall contain a list of all
referenced documents.
5.2.2.3 Motor date. The report shall contain motor data for each sample
motor tested. The data shall include the following:
(a) Motor identification number.
(b) Date of manufacture or refurbishment.
(c) Frame size.
(d) Horsepower (HP) rating.
(e) Synchronous speed.
(£) Volts/phase/frequency.
5.2.2.4 Test procedures. The report shall include the test procedures used

in performing

the tests specified in 5.2.5.

$.2.2.5 Test data. The report shall include test data as spe ed in
5.2.5. The test data shall include but not be limited to the f0116w1ﬁg
(a) Photographs of test fixtures.
(b) Photographs of sample motors assembled with test fixture.
(¢) Photographs and descriptions of test equipment.
(d) Test results (see 5.2.5).
(e) Cured resin sample (see 5.2.2.5.1).
(f) Coil and lead cable sections (see 5.2.2.5.2).
5.2.2.5.1 Cured resin sample. A sample of the cured resin shall be
provided. The size shall be 1 inch wide, 3 inches long and 1/8 inch thick
(approximate dimensions). Hardness data shall be submitted with the resin sample
and shall be shore D values at 25°C with additional values at 100 and 150°C.

5§5.2.2.5.2 Coil and lead cable

sections. The tested stater shall be cleaned

and dried and cut up to provide the

following sample sections:

(a)

(b)

(c)

~
L
~

face shal 1 be ground smooth to show the conductors
components.

A longitudinal section of a stator slot cut as near
the coil as possible so as to show the penetration
along the length of the coil in the slot.

An end turn section of coils cut as close to the laminations as
possible and traversing several slots and including a lead wire-

the center of
and film build

'h

14
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(e) For form-wound coils, a knuckle section shall be furnished
(f) The separate lead wire section.

5.2.3 Sample motor. Sample motors shall be provided in accordance with the
applicable NAVSEA approved sealed insulation systems report with the follo ing
exception. The electrical testing after varnishing, as specified in 3.1.2. .9,
should be limited by the facility to the minimum necessary to ensure the wlndlng
integrity of the sample motor. Dielectric and submergence testing shall be
performed as part of the sample motor testing specified in 5.2.5.

5.2.3.1 Multiple motor testing.
simultaneously tested,
the sample motor

I

one of the motors shall be designated the sample motor.
is damaged during handling

f more than one sample motor is to be

If
one of the remaining motors mav be

designated the sample motor and the test shall proceed from that point. If the
sample motor fails a test, all motors shall be considered as failed.
5.2.3.2 Sample motor size and number. The minimum number of sample motors

furnished and their frame size shall be determined as specified in table I.

TABLE 1.

Sample motor size and number.

Large motor test 1/ Other tests 2/

Fractional hp, induction & synchronous 1 48 frame
Integral hp, induction & synchronous 1 215 frame or larger
Integral hp, dc 1 224 frame or larger
1/ The large motor test (see 5.3) shall be performed to extend certification to
motors with a frame size larger than that for which the facility has been
eg:cifled. Certification may be extended to include the largest frame size
tor applicable to 5.1. The large motor test may be performed using &

productlon motor.

2/ Other tests consist of standardization,

submergence and shock testing. The

standardization test shall be the initial test performed on sample motors.
Shock and salt water submergence testing may be performed on separate sample

shock testing shall precede salt

Electrical test reguire-

motors. If performed on the same motor,
water submergence testing
5.2.4 Sample motor electrical test reguirements
ments shall be as follows:
(a) AC-high potential.

An ac potential of twice rated voltage plus

1000 volts shall be applied for a period of 1 minute between

isolated circuits to test their insulation,
applied between each circuit and ground.

and shall also be
Testing shall be

performed as specified in 5.1.2.11(e).

15
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(b) Insulation resistance. Insulation resistance measurement shall be
made using a direct potential of 500 volts. Insulation resistance
between each circuit and ground and between isolated circuits
shall be measured and recorded. Temperature of the windings shall
be recorded. Insulation resistance values shall be corrected to
25°C using figure 1 and recorded. Testing shall be performed as
specified in 5.1.2.11(a).

(¢) Surge comparison. Surge comparison testing shall be performed at
5000 volts as cnpr1f1pd in 5.1.2.11(4d).

5.2.5 Test procedures. Sample motors shall be tested as specified in the
following procedures.

5.2.5.1 Standardization test. Wound assemblies of each sample motor shall
undergo the following tests. Thne test results shall be recorded.

(a) Insulation resistance (see 5.2.4).

(b) AC high potential (see 5.2.4).

(c) Surge (see 5.2.4).

(d) Insulation resistance (see 5.2.4). Following the dielectric
testing, the wound assembly shall be placed in a thermostatically

controlled oven and heated to 130°C for 24 hours. At the
= Y P of P, Lo W3 | S an —_ =2 2 __3 a1 -—l o — 1 - = e =L Yo PRaP TIANG N
compietlion Ol itne c&-nour perioa witn tne wouna asse Uly a4l LoV u,
manciira oand yorarA tha inanlariasan racictansa AFror +ho wnind
dicaocouli o ailiv AT LVLOU L= 4dilioUWigQwdVil L CTOodOoCauvGC . LR P Ak L1 wWUNLIG
assembly has cooled to room temperature, measure and recerd the
insulation resistance and room temperature.
5.2.5.1.1 Acceptance_criteria. The insulation resistance of the wound
assembly shall be not less than 2 megohms at 130°C.
5.2.5.2 Submerpence test. The wound assembly shall be submerged in 4-
nea et anle sratan Faw TEN lativen nreomd coormmhlins wtieh ammemistratrare Ay olie; »Sman
PCL\—CII\- Sali. walicocyl LUl LJV VUL D WULULIU adSoOCIHIU L LCY Wil LviHuluiLaluly vl ﬁ.l.l.y P S IBD
should be submerged to z point where the water level is as clese as pessible to
the uninsulated areas. Wound assemblies without commutators or slip rings shall

be completely submerged. While submerged, the wound assembly shall be energized
as specified in 5.2.5.2.2. During submergence the insulation resistance shall be
measured and recorded every 50 hours. Squirrel cage rotors shall be submerged for
150 hours in &4-percent salt water.

$.2.5.2.1 Acceptance criteria. The insulation resistance of the wound
noannmh Y, erhd1r asthmorand 3+ colr weoatasw erall ho vmatr Toace =hoem 9 moco~rhme
GDDGIIIUL: y wiill 4T D\AUHICLECU Py S>a 4 o waoec il XY I-PErS ucC LItV o ATOD ~—ilCail - KMCEUAUHE
corrected to 25°C using flgLTE 1. Sqguirrel cage rotorc shall be free of excessive

5.2.5.2.2 Uound assembly energization. Wound assemblies that do not rotate
when operating as a motor shall be energized while submerged. Wound assemblies
that rotate during normal operation, such as, dc armatures and wound rotors, shall
not be energized during submergence. Assemblies that require energizing shall
have sufficient voltage applied to produce no load current while submerged.

€ 2 8 2 7 Praonaratinan far acurhmareannsas IaiimAd acenmhlise chall hea accamhlaAd
o e S e S dldCpaiauaivil 4 \J L AL AR A A AR AVYSLV Y ADIOTHIVILIL AVO Qi 4 d e AoOOoOTCHIVALCWY
for tectineg In accordance with either of the followine nrocedures
for testing 1In accordance with elther of rthe followln g procedures,
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(a) Assembly as a complete motor, with the components necessary for
rotation but without cooling fans.

(b) Assembly as a motor part into a fixture that will protect the
winding and support the wound assembly while submerged For

squlrreL cage induction motors , selection ol this pLroceq dure
reguires concurrent submergence of the rotor

may be performed on a sample motor separate from the one used for salt water
submergence testing. 1f a separate sample motor is used, it shall undergo a
standardization test prior to shock testing. The sample motor may be a completely
assembled motor or 2 wound assembly in a test fixture. The test fixture, if used,
must support the stator assembly on the anvil plate and be capable of withstanding

..... £..%1

high impact (HI) shock. The test procedure for shock testing is as follows:

5.2.5.3 Shock test. A sample motor shall be shock tested. Shock testing

(a) With the sample motor dry, at room temperature, measure and record
the insulation resistance and the room temperature
(b) Prior to exposure to HI shock, submerge the sample motor for 24

hours in fresh water with the conductivity and surface tension
adjusted as specified in 5.1.2.11(b). Measure and record the
insulation resistance at appropriate intervals. The insulation
resistance while submerged shall be not less than 100 megohms,

corrected to 25°C.

{c) Prior to and after HI shock testing with the sample motor dry, at
the shock test facility and at room temperature, measure and
record the insulation resistance and room temperature. The HI

shock testing and apparatus shall be in accordance with MIL-S-901.
The testing shall consist of three blows, one in each principal
axes. The hammer drop distance shall be 5 feet. The wound
assembly should not be energized during HI shock testing.

(¢) After HI shock, with the sample motor dry, at room temperature, and

. . Y

st facility, measure and record

-~
1)
N~

prel

ected to 25°C.

H ®

shall be not less than 2 megohms,

5.3 Larpe motor test. A wound assembly of frame size larger than that
certified by the sampie moter report (see 5.2) shall be tested as specified in
5.1.2.11(b). The wound assembly shall be as specified in 5.1 and may be a

prooucelon motor. & large motor test report consisting of test data and motor
identification. including frame size, shall be forwarded to NAVSEL for acceptance
(see 6.3) The report may be forwarded after submittal of the sample motor report
(see 5.2). 1Initial large motor testing may be accomplished with motors of frame
sizas intermediate to the largest frame specified in 5.1. Certification of the
ntire range of frame sizes applicable to 5.1 requires testing of the largest

frame size motor.

[
~J
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6. NOTES

(This section contains information of a general or explanatory nature that
may be helpful, but is not mandatory.)
6.1 Intended use. This standard is intended to assist activities in the
reparation of a step-by-step procedure to obtain certification for providing
electric motors with & sealed insulation system.

oo

6.2 Issue of DODISS. When this standard is used in acquisition, the
applicable issue of the DODISS must be cited in the solicitation (see 2.1.1, and

.3 Data requirements. The following Data Item Descriptions (DID's) must be
, as applicable on the Contract Data Requirements List (DD Form 1423) when
tandard is applied on a contract, in order to obtain the data, except where

DOD FAR Supplement 27.475-1 exempts the requirement for a DD Form 1423.

Reference Paragraph DID Number DID Title Suggested Tailoring
5.1 DI-MISC-80652 Technical information .---
report
5.1.3, 5.2, DI-T-2072 Reports, test 10.1.b
anAd & 2

The above DID’s were those cleared as of the date of this specification. The
current issue of DoD 5010.12-1, Acquisition Management Systems and Data Reguire-
ments Control List (AMSDL), must be researched to ensure that only current,
cleared DID's are cited on the DD Form 1423.

6.4 Subject term (kev word) listing.

Dip-and-bake treatment
Form wound

Integral horsepower

Random wound

Salient pole

Squirrel cage induction
Vacuum pressure impregnation

Py €Dar J.llb accTiy lt_'\ :
Navy - SH
(Project 6105-0158)

18
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ATTACHMPAT (1) "\
—  \
[~ {\ { \ Seaten Theotorion Svscen Metor
I 7 \\ \\ L» , Record of Contractor Work and Test
[ U U
\‘@r;:>hﬁd>For:)
Contractor: e N
Navy Congract No.: / /
\\f’"\ \\v// /
Contractor Job ;ﬁ\( //// ,!/,\kgf
/) / N
Motor Serial No <\\;%// Af//, //
/ p /
Work Performed ac Follaﬁgl ,//, // N\
\ ./ &  \
N\ /
Repaired Laminations Stator 974( o
e o 7 A

Q.A. Administrator </

e

<

FIGURE 3. Sample quality assurance repof\g
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TN INCOMING INSPECTION

i

l’}ypf \\\ \\ \ll rame _ (—Ilass“- Form
‘ FPNL \ \\ N f)uty HP : Eont HP .‘...
\ ‘v’c‘:lv.; \\ ~AMPS Freg AMB

Phas _J Duty Serial No.
\n_s Zl\;y_/ Mfg Dwg No.

I;&ce Mfd _7 Inspectesn

1. Inspect T0or core, frame, 1}{tor, shaft, end bells, terminal box and mounting

feet forerTsible daM /
np DN AN S \ / /

RECGORD bOz‘MLD’\ \‘]J /l

\, L

/ 7\

D) 7 7\
/

2. Inspect shaft\ey).(ays, thr,eﬁs and compénent mounting surfaces for nicks,

dents and deformatid. yd /
RECORD COMMENTS: (/ /4 // e\
N\ 7 7/ 7 AN
AN £ yd A
N/ P

L—/-? //
3. Inspect bearing seats andfshoulgté for }r{cks, ,déts. %erosion. scoring and
any other damage or deterioratio

ayd
\\v// ,// ,//\ \

RECORD COMMENTS :

// \\ '
\ 7/  \ — Vs

4. Inspect rotor bars and end rings for cracks, Mo%'denr of

overheating.

RECORD COMMENTS:




T
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Q.A. Inspector

Date (/ N\ Date
~_ \ \ \
! 5 7'S‘r\;\"‘ Bearin L’ ff’"e Diameters
TR N i i A
| S>\"> Dla. 1 Dia. 2 Dia. 3

® G an e e am e MW Gee e e A S Ee A e e G e o

=

FIGURE 4.

—
_ c}‘___ Dia. 1

T.I.R.

Meaured by:

Date

yd
A\

v
Q.A. Inspector

Date

Dia. 2

Sample incoming inspection report -
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TN INITIAL TESTS

7 N

1. Inzilat n Re 1s:>\ce

NN
N TN ST T o T e

\ \ n\egomw ncu:uxcu Corrected
QLat'nr

/S tator Temp /

L

Q.A. Inspector

™\
// >
Tested b/ /7 I/

\

N
T
ol
[m
[y |

Date
wmam@ ance / A

N\
/ / 7
\//Stator / / Ohms

Tested by: yd Q.A. ZFnspector\
Date: < /D e: \
7\

3. AC High Potential Test

1900 Volts Stator [ (if SAT eQeck ) S~ \
Tested by: Q.A. Inspgfter
Date: Dat <




Downloaded from https://www.everyspec.com

MTT _CTN.2017

dlrbs " TAM T L

26 July 1991

4. Loomtator core after stripping.

o ——t

(r‘\\ \\ Temperature °C
7~ an el

L TTMT Terdaas M Currant
nnﬁu.. \ YULS’&?C l vl LT
N\ N

Y o. 1 Spot No. 2 Spot | Cold Spot
N NS

|

< =/
N~ \NI/ /
>\ AN /
N4 N
) / / N\
ested by <' // 1’//' //Q.A. Inspector
Date: \/ / / Date
v / -

FIGURE 5. Sample initial tests report,~ Coryé.

' e A\
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N Refurbishment

NN T T |
ecle oykn temperature setting *C, Core temp
aiqding Dt Magneg‘ué”akg

ize
Coa?™ type N\
End turn lengsﬂ in.
ame i

e””V CEE£;‘7C9 tg/c

Lamination 1Ted epiace
\vbﬂh\\\ (7 ///%5 core plate
A\
N/ / \

Core sovlent cleagéd ang/arled

brs °C
Core imprenated ni poxy No and

(' // ///’\

/E
6
\;

2. Rewinding of stator\*y%ﬂfl// //;>

,/‘\

Deviations approved by SEA ltr Ser

and date as follows: <(/, ‘/////,//////, 1//~\ \\\
( \—/

Connections and joints sealed g

N

Materials and processing sam& as certj 1ed mo

Work performed by: Q.A. Inspector

Date completed: Date: l///,
d

e
\

FIGURE 6. Sample refurbishment XeporEB
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Electrical Tests
(After Winding)

After HiPot

N Acceptance
Adeasured Cor ted Measured Corrected Criterion
n /’)\\ 7
Stator - ), 1000 Megohms
L~ //
Tem _ l” -~ R
P < - \/ /
NN \/
Tested by: N\ v / Q.A. Inspector
Dacte: ‘i // 4/’/A\\ Date:
)/ )
2. High Pots“tiagn eozl l”, /,

-7 7
1900 .
((olts jylk' ChefX If SAT=\
77 = N\
HiPot VGRNy
A___/"'? A\

Tested by: ;//, AQ(Z. 1 _pect;k
Date / Dat

3. DC High Potential Test (Alterngte)‘//’

AN
N J

. AN~/

3000 Volts DC

'h&tfi;mper

Leakage Current

v

Tested byv:

v

Q.A)e(ecto

Date:

Dat(? -

//

d

~
wn
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