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REPA R N BHOA- 200 AVP DUAL- VO TAGE ALTERNATAR ASSEMBLY

LEARN NG ABJECTI VES

1 Terminal Learning (pjective: Povided wth faulty alternators, required
tools, test equi pnent, repl acenent parts, shop supplies, cleaning naterials,
and references, rebuild the alternators to a servi ceabl e condition, per the
references. (8.1.5)

2. Enabling Learning (pjectives: Povided wth a faulty Nehoff 200 anp dual -
voltage alternator, required tools, test equi pnent, replacenent parts, shop
supplies, cleaning naterials, and TM2320-34/9, rebuild the alternator to a
servi ceabl e condition, per the reference.

QJILI NE

1. NOMENJATURE AND DESCH PTTON Ok THE MAJAR GOMPONENTS OF THE ALTEHRNATCR
ASHELY

a Rotor Assenbl y- The rotor assenbly consists of a shaft and core
assenly and two rotors. The rotor positions can be adjusted to mini mze
out put vol tage rippl e.

b. Font End Husing- The front housi ng contai ns the rectifier assently
consi sting of the standard diodes that control the high output portion of the
aternator and silicon controlled rectifier for the | owvol tage system The
front housing contains the bearing for the front of the rotor shaft. The
nounting lugs for the alternators are al so on the front housi ng.

c. \Woltage Regul ator- The voltage regulator controls the field coil of
the alternator and silicon rectifier gates for the | owvoltage portion.

d Sel/Sator/FHeld Qil- The stator and field coil shell assenbly
contains the coil and two sets of three-phase stator w ndi ngs.

e. End bbusing: The end housi ng contai ns the bearing for the fan end of
the rotor. It also provides the rear nounting lugs for installing the
alternator.

f. Fan: The fan provides a flowof cool air intothe alternator.
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2. PRINJRALES G- OPHRATI ON OF THE N BHOH- DUAL-VOLTAGE ALTERNATAR

a Aternator (peration

(1) The alternator is belt driven through a pull ey connected to the
front of the rotor assenly. The rotor assently consists of a shaft wth two,
six-pole rotors and a core shaft nounted onit. The dual -vol tage al ternator
designis basically a standard autonotive alternator wth a redesi gned
rectifier output stage and voltage regulator. The rectifier output stage is
conprised of a standard rectifier diode set for the high-voltage portion of the
dual -vol tage system and a silicon controlled rectifier (SIR set for the | ow
vol tage portion of the dual -voltage system The stator w ndings are shared
bet ween the | ower and the hi gher voltage system \oltages of both the high and
| ow vol tage systens are provided by the stator wndings that are connected to
both the conventional six-phase rectifier diode and al so the silicon control |l ed
rectifier assenblies. Qurent inthe stator wndings is controlled by the
anount of current passing through the field coil wiichis limted by the high-
vol tage systemwhil e nai ntaining the | owvol tage systemat a constant val ue,
the lowvoltage setting. The silicon controlled rectifier assenly is swtched
todirect the current fromone or both stator wnding(s) as required by the
lowvol tage system The vol tage regul ator has been designed to control the
field coils of the alternator as well as the S(R gates.

(20 Insumary, control of the field coil regulates both the

vol tages of the high-voltage systemas well as the total power produced by the
aternator. ntrol of the SIRgates regul ates the voltage of the | owvoltage
portion of the alternator. This action ensures the field coil is on or off as
required, sothe alternator is producing el ectrical power at the proper supply
voltage for both electrical systens. |In case of defective battery(s), the
charging systemcontinues its operation wthout overcharging the non-defective
battery(s).

3. DEMONSTRATI ON AND PRACTT CAL APALI GATI ON ON THE REBU LD OF THE ALTERNATAR

a Qeaning the Aternator before D sassenly: Geaning the alternator in
the class is not necessary. Hwever, inthe field, cleaning would be required
bef ore di sassenbling the alternator. Qean the exterior thoroughly, using
cl ean rags danpened wth cl eaning sol vent and then dry with conpressed air at
15 psi. @npressed air for cleaning purposes wll not exceed 30 psi. ke only
wth effective chip guarding and personal protective equi pnent, such as
goggl es/shield, gloves, etc. Mke sure the electrical cover is installed on
the front housi ng bef ore cl eani ng.

b. Renoval of the \bltage Regul at or

(1) Renove the pul l ey and spacer.
(2) Dsconnect the cannon pl ugs fromthe regul ator.
(3) Inorder to renove the voltage regul ator you nust renove the

three screws and spacer securing the regulator to the alternator. DO NOI LCBE
THE SPAOR
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c. Dsassenbly of the Aternator Assenbly

(1) Renoval of End Housi ng Assentol y.

(a) Renove the | ocknut and washer securing the fan to the core
and shaft assenbly. Renove the fan fromthe end bel | assenfl y.

(b) Renove the six screws and | ockwashers securing the plate
cover to the front housi ng assently. Renove the plate cover fromthe front
housing. Scribe alignnent narks on the front housing, stator, and end housi ng.

(c) Renove the nine | ocknuts fromthe end housi ng and the studs
of the stator shell. Wing a puller, slony remove the end housi ng fromthe
stator shell.

(2 Renoval of Rear Rotor.

(a) Mrk the position of the rotor on the core shaft. Renove
the six torque-screws fromthe rear rotor securing the rotor assently to the
core shaft. Wsing three 10-32X2 inch | ong nachi ne screws as jacks in the
threaded hol es on the end plate of the rear rotor, gradual ly tighten the screws
down evenly and renove the rear rotor fromthe core shaft assenbly and renove
t he nachi ne screws.

(3) Renoval of Font Hbusing.

(&) Prior torenoval, tag all the leads for installation.
Renove the eight |ocknuts securing the field | eads and phase | eads to the front
housi ng assenbly. Gently lift off and renove the | eads fromthe di odes on the
front housi ng.

(b) Renove the eight |ocknuts securing the front housing to the
stator shell and renove the studs of the stator shell. Renove the front
housi ng fromthe stator shell by tapping it lightly wth a soft-face nal | et.

(c) Renove the shaft-retaining ring fromthe core shaft
assenly. sing a press, renove the core shaft and shaft assenbly fromthe
front bearing and front housi ng.

(d) Renove the front and rear-retaining rings fromthe housi ng.
Wsing a press, renove the front bearing fromthe front housi ng.

(49 FRenoval of Front Rotor

(&) Mrk the position of the rotor on the core shaft. Renove
the six torque-screws fromthe front rotor securing the rotor assenbly to the
core shaft. Wsing three 10-32X2 inch | ong nachi ne screws as jacks in the
threaded holes on the end plate of the front rotor, gradual ly tighten the
screws down evenly and renove the front rotor fromthe core shaft assenly and
renove the nachi ne screws.
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(b) Wing a press, renove the front bearing fromthe core shaft
assenfl y.

d Satic Testing of Aternator

(1) PerformSator Test

(a) Renove the six nuts and phase | eads fromthe diodes in the
front housi ng.

(b) St the mitineter to the ohns scal e.

(c) Qnnect the miltineter | eads between each successi ve phase
lead, PL-P2, P2-P3, ANDP3-PL. The nultineter should read | ess than one ohm
If the nultineter reads infinity (00), the stator is open; replace the
aternator.

(d) St the mitineter to the ohns scal e.

(e) Qnnect the miltineter |eads between each phase | ead, PL,
P2, and P3 and the ground termnal on the outside of the front housing. The
nmul tineter should read infinity (00). If the nultineter reads zero, the stator
is open; replace the alternator.

(20 PerformFeld Qil Test

(a) Renove the two nuts and the field coil leads (F+ F) from
the diodes in the front housi ng.

(b) St the mitineter to the ohns scal e.

(c) Qnnect the miltineter leads to the two field | eads and
neasure the resistance. The nultineter should read |l ess that 3 ohns. |If the
nmul ti neter reads nore that 3 ohns, the field coil is open; replace the
aternator.

(d) St the miltineter to ohns scal e.

(e) @nnect one miltineter lead to a field | ead and the ot her
to the ground on the front housing. The multineter should read infinity (00).
If the nultineter reads |ess than 100k ohns, the field coil is grounded,
replace the alternator.

(3) PerformPositive D ode Test
(a) Set the miltineter to the diode scal e.
(b) Qnnect one miltineter lead to the B+ output stud and the
other lead to the six diode termnals S The mil ti neter shoul d read ei ther 600

ohns or infinity (00), for all six diode termnals. Reverse the nul tineter
leads. The readings should be simlar for all six, but opposite of the first
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six readings. If the readings are not opposite, the diode rectifier assently
is open. Replace the alternator.

(4 PerformNegative D ode Test
(&) St the mitineter to the diode scal e

(b) Gnnect one mul tineter lead to the ground termnal and the
other lead to the six diode terminals S The nul tineter shoul d read ei ther 600
ohns or infinity (00), for all six diode termnals. Reverse the nul tineter
leads. The readings should be simlar for all six, but opposite of the first
six readings. If the readings are not opposite, the diode rectifier assently
is open. Replace the alternator.

e. (Jeaning of Gnponents

(1) Qean al screws, bolts, washers, and retaining rings wth
cleaning solvent and rags. |f deposits are hard to renove, use a cl eaning
brush, and dry the parts wth conpressed air.

(20 QGeanthe followng parts wth cleaning sol vent and rags.
Again, use a cleaning brush if deposits are hard to renove. Dy the conponents
wth conpressed air at 15 psi. Renenfber to use protective gear.
(a) Rulley
(b) Brackets/ cover
(c) Rotors
(d) Saft and core assenbl y
(e) Inner bearing ring
(f) Fan assenbly
(3) QGeanthe lower portion of the front housi ng assenbl y usi ng
cleaning sol vent, rags, and a brush as required. A notine wll you subnerse
the front housing assently into the solvent tank. Dy it wth conpressed air
at 15 psi.

(4 Qeanthe roler bearings by soaki ng themin cl eani ng sol vent
and brushing until all of the grease is renoved. Alowthemto air dry.

(5 Qnponents cleaned in the followng steps can be danaged by
excessi ve exposure to cleaning solvent. To prevent danage to the el ectrical
wres and parts, use extra care vhile cl eani ng.

(&) Wingrags lightly danpened wth cl eani ng sol vent, clean
the seal ed bearing.
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(b) Qean al silicone off the stator | ead brackets of the
front housing and coil termnal s

(c) Wingrags lightly danpened wth cl eaning sol vent, clean
the outer surface of the stator coil assenly tube. e a dry brush to | oosen
hard to renove deposits. Dy it wth conpressed air at 15 psi.

(d) Wing conpressed air at 30 psi naxi num clean the interior
of the stator and field coil assenbly tube. Use a dry brush to | oosen hard to
renove deposits.

(e) Wing adry brush and rags |ightly danpened wth cl eani ng
solvent, clean the voltage regulator. Dy it wth conpressed air at 15 psi.

(f) Hace the conponents on a clean, dry surface after
cleaning. Qwver themwth clean, dry tonels if they wll not be installed
i nmedi at el .

f. M sual /Mechani cal | nspection

(D) Inspect all bolt holes, screws, and nuts for worn or danaged
threads. Repl ace defective parts

(2) Inspect the threads on the shaft and core assenbly, the outer
termnal s, and the stator and coil assenbly tube for wear and danage. M nor
danage nay be repaired by using the correct size thread chaser. The shaft and
core assentl y or front housi ng assenbl y nust be replaced if either has threads
that cannot be repaired. The danaged shaft and core assenbl y studs shoul d be
repl aced.

(3) Inspect the thread holes in the front housing, stator assenfly
and field coil assenbly tube for wear and danage. Mnor danage can be repaired
wth the proper size tap.

(4) Inspect all assenblies for cracks. Pay extra attention to areas
around the nounting lugs and al | threaded hol es.

(5 Inspect the front housi ng assentl y bearing for cracks,
corrosion, dented shield, or discoloration due to overheating. Check for signs
of wear on the outer and inner rings. Support the bearing by placing it
between two fingers and spinning it. The bearing should rotate snoothly
wthout catching or roughness. Replace the bearing if any evi dence of danmage
or wear is found.

(6) Inspect the inner bearing ring on the shaft and core assenl y
for discoloration due to overheating. (heck for cracks, corrosion, scratches,
and excessive wear. Replace the bearing ring and roller bearing as a set if
any danage or wear is evident.

(7) Inspect the end housing roller bearing for discoloration due to

overheating. Check the outer ring for scratches, cracks, and corrosion. Check
for a broken or danaged roller retainer. (heck the rollers for corrosion,

\-6



pitting, and scratches. |If any danage or excessive wear is evident, repl ace
the roller bearing and the inner bearing ring.

(8) Inspect the bearing bores in the end and front housi ng for
danage and corrosion. Mnor danage nay be repaired. Replace the end housi ng
or the front housing if there is any danage that cannot be repaired.

(9 Inspect the retaining ring grooves in the front housi ng assenfl y
for wear. Replace the front housing if wear is excessive.

(10) Inspect the retaining rings for wear. Replace themif either is
Vor n.

(11) Inspect the fan assenbly for bent or broken blades. Mnor bends
nay be straightened. The fan assently nust be replaced if the bl ades cannot be
straightened or if it is broken

(12) Inspect the nating surfaces of the front housing, the stator
tube and field coil assently tube, and the end housing for high spots or
defornation. Hgh spots nay be repaired. Any other danage requires
repl acenent of the danaged assentl i es

(13) Inspect the rotors and the core portion of the shaft and core
assenil y for nicks, scratches, and high spots. Hgh spots and minor scratches
nay be repaired. Replace any of the three conponents if they are danaged
badl y.

(14) Inspect the inner surfaces of the rotors and their nating
surfaces on the shaft and core assently. Qean off any corrosi on.

(15 If the inner bearing ring was renoved, check the bearing
seating area of the shaft and core assenbly for corrosion and scratches. Mnor
danage nay be repaired. Replace the shaft and core assenbly if it is bady
scrat ched, corroded, or worn.

(16) Inspect the wres and wndings in the stator and field coil
tube assenbl y for cracks and danage to the insul ation. Check for evi dence of
arcing and shorting. Replace the assenbly if any danage is found.

g. Reassenble the Alternator

(1) Reassentle the Qre Shaft Assenbl y

(&) Wing apress, install the rear bearing on the core shaft
assentol y.

(b) Install the front rotor on the core shaft assenly. Apply
silicone conpound to the studs of the core shaft assently.

(c) Install the core assenly on the front rotor wth six
torque screws and tighten to 45-inch | bs.
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(d) Qoat the outer race of the front bearing wth a thin coat
of silicone conpound.

(e) Wing apress, install the front bearing in the front
housi ng.

(f) Install the front retaining ring and rear retaining ring in
the front housi ng.

(g Wing apress, install the front bearing wth the housi ng
on the core shaft assenl y.

(h) Install the shaft-retaining ring on the core shaft
assentol y.

(2) Install Font Housing Assently

(&) Insert the core and shaft assently and front housing into
the stator shell.

(b) Feed the leads fromthe stator shell through the front
housi ng.

(c) Apply silicone conpound to the studs on the stator shell.

(d Instal the front housing on the stator shell wth eight
locknuts and tighten the | ocknuts to 18-inch | bs.

(e) Install the six phase | eads and two field coil |eads on the
diodes on the front housing wth eight nuts.

(f) Apply athin coat of RTV sealant on the | eads and di odes on
the front housi ng.

(3) Install Rear Rotor assenbly
(@) Install the rear rotor assently on the core shaft assenfly.

(b) Apply silicone conpound to the studs on the core and shaft
assentol y.

(¢) Install the core and shaft assently on the rear rotor wth
six locknuts and tighten the | ocknuts to 45-inch | bs.

(49 Instal Bnd Housing

(a) Install the end housing on the core shaft assently and rear
bearing. Tapit lightly wth a soft-faced nallet if required.

(b) Apply silicone conpound to the studs on the stator shell.
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(c) Install the end housing on the stator shell wth nine
locknuts and tighten the | ocknuts to 18-inch | bs.

(5 Install Qver Hate. Install the cover plate on the front
housi ng wth si x | ockwashers and screws.

(6) Install Fan Assenly
(&) Install the bearing bushing on the core shaft assently.

(b) Install the fan on the core and shaft assenbly wth a
washer and | ocknut. Db not tighten the | ocknut.

(c) Install the core and shaft assenblies in a soft-jawed vice
and tighten the | ocknut to 50-inch I bs.

FEERENES
TM2320-34/9 - Technical Minual Drect Support and General Support Mi nt enance

for 11/4 ton, 4x4, Series \khicles
Brushl ess Aternator - CE Nehoff Brushless Aternators
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