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REPA R CETRAO T TURBO GHARGER

LEARN NG GBJECTI VES

1. Termnal Learning (pjective: GQven a turbocharger off a Detroit engine,
the requi red coomon and speci al tools, precision neasuring instrunents,
repair parts, shop supplies, and TM 9-2320-297-34&P, per infornation
contained in the reference provided, repair the turbocharger assenbly.

2. BEnabling Learning (pjectives: @G ven a turbocharger off a Detroit engine,
the requi red coomon and special tools, precision neasuring instrunents,

repai r parts shop supplies, and TM 9-2320- 297- 34&°, per infornation contai ned
in the reference provided:

(1) disassenbl e the turbocharger, (8.2.1a)
(2) inspect the disassenbl ed conponents for serviceability, (8.2.1b)
(3) repair or replace the unserviceabl e conponents, and (8. 2. 1c)

(4) assenbl e the turbocharger fromserviceabl e conponents. (8.2.1d)

QUJTLI NE

1. GONSTRUICTTI AN NOMENCLATURE, AND PR ND PLES GF CPERATI ON CF THE
TURBOHARGR

a. Qonstruction. In outward appearances, turbochargers are nade in
various shapes, but they consist of two general types.

(1) The first type consists basically of a conpressor (rmain) housing
and a turbi ne housi ng.
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(2) The other type turbocharger consist prinarily of three naj or
conponent s; conpressor housi ng, turbi ne housi ng, and a beari ng housi ng whi ch
separates the conpressor and turbi ne housi ng.

(a) In both types, the turbine housi ng encl oses the turbi ne wheel
and provides an exhaust inlet and outlet. It is designed to increase the
vel ocity of the exhaust gases.

(b) The conpressor housing in both types encl oses the conpressor
wheel and provides an air inlet and outlet. Ar entering the conpressor
housing, is centrifugal conpressed by the action of the wheel, and supplied
to the engine air induction system

(3) The three-part type turbo is the type we will be using to train
you wth. It has athird part called a bearing housing. The bearing housi ng
is used to support the turbi ne shaft which connects the turbine wheel to the
conpressor wheel and provides a neans of lubricating the shaft. It also acts
as a heat barrier between the hot turbine side and the conpressor.

b. Qperation of the Turbocharger

(1) The turbo is essentially an exhaust driven bl ower, the purpose of
which is to increase the engi ne power by supplying conpressed air to the
engi ne conbustion chanber. The turbo is not connected to the engi ne power
train, therefore, it is not a horsepower parasite during operation. The unit
autonatical ly responds to the engi ne | oad denands w t hout any contr ol
connect i ons between the turbo and engi ne.

(20 Ohanaturally aspirated engine ( one wthout bl ower or turbo),
air enters at atnospheric pressure, mxes wth a specified amount of fuel,
and is burned in the conbustion chanber, devel opi ng power

(3) n a turbocharged engine, the turbo supplies air under pressure
to the engine. Thus, a greater amount of air enters the conbustion chanber.
The fuel systemis designed to provide the correct anount of fuel for the
increased supply of air. The increased air-fuel mxture enabl es the engi ne
to devel op nore power.

(a) The turbo is driven by the engi ne exhaust which is directed
into the turbine housing, where it gains velocity and strikes the turbine
wheel . This action spins the turbine wheel and shaft to which the conpressor
wheel is attached.

(b) The turning of the conpressor wheel draws air in through the
filter systeminto the conpressor housing. The air is centrifugal conpressed
and forced into the intake system This provides a greater volune of air to
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t he conbustion chanber, allowng nore fuel to be delivered, resulting in nore
power output fromthe engi ne.

(4) The turbocharger is pressure |lubricated by the engine | ubrication
systemby external lines. QI flows through the bearing housi ng and around
the bearings which support the turbine shaft. The oil returns to the engi ne
by gravity through return lines. The lube oil reduces friction and aids in
the cooling of the internal parts of the turbo.

2. PROCEDURES FCR PRE- | NSPECTT ON AND REPAI R GF THE TURBACHARER

a. Caution. Never use corrosive cleaning solution for cleaning. This
w il danage certain parts. Do not use a wre brush, a steel brush, or a
steel bl ade scraper to clean parts.

b. Qean the exterior of the conpressor housing, center housing, and the
t ur bi ne housi ng.

c. Mke a scribe mark across the conpressor housi ng, center housing,
turbi ne housing, and couplings. This is to insure proper positioning during
assenbl y.

d. CGaution. Wen renoving conpressor and turbi ne housi ng, care nust be
taken to prevent danage to inpeller and turbi ne wheel .

e. Loosen nut in coupling. Renove the conpressor housing and coupl i ng.
f. Loosen nut on coupling. Renove turbine housing and coupl i ng.

g. Hold turbine shaft wth a 7/8 box end wench and break torque on
i npel | er | ocknut

h. Support turbi ne wheel and shaft assenbly wth two bl ocks of wood and
press off the inpeller wheel. Do not allowthe turbine shaft to fall from
center housi ng.

i. Shroud wll cone off after center housing is renoved.

j. Renove turbi ne wheel and shaft assenbl y, and shroud from center
housi ng.

k. Side shroud fromturbine wheel and shaft assenbly.

. Renove and discard seal ring fromturbine wheel and shaft assenbly.
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m Bend down tabs on four |ockpl ates. Renove four cap screws,
| ockpl at es, and backpl ate fromcenter housi ng.

n. Renove thrust collar fromspacer.

0. Renove spacer frombackplate. Renove two seal rings from spacer.
p. Renove thrust bearing fromcenter housing.

g. Renove bearing and washer.

r. Renove snapri ng.

S. Renmove and discard seal ring fromcenter housing.

t. Renove snapring, washer, and bearing from conpressor housing side of
center housi ng.

Renove snapri ng.

STCP HAVE | NSTRICTGR | N TI AL

3. AEANNG

a. Never use corrosive cleaning solution for cleaning. This w il damage
certain parts. UWse cleaning solution in an open or well-ventilated area.
Avoid breathing funes to avoi d possible toxic effect. Keep anay fromfl anes
to avoid possibility of fire. Do not use awre brush or a steel bl ade

scraper to clean parts.

b. Before cleaning, inspect parts for signs of burning, rubbing, or other
damage, which mght not be evident after cleaning.

c. Soak all parts in a non-corrosive cleaning sol vent for about 25
mnutes. After soaking, use a stiff bristle brush and renove all dirt
particles. Wing alint free cloth, dry all parts thoroughly.

d. Thoroughly clean inpeller turbine wheel and shaft assenbly. Any
deposits left on the blade wll affect the bal ance of the rotating assenbl y.

e. Jean all internal cavities and oil passages in center housing.
Thoroughly dry all parts wth conpressed air.

4. | NSPECTI QN

a. Msually inspect all conponents for wear narks or danage.
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b. Wing T-gage and microneter inspect the backplate for wear or danaged
sl eeve bore.

c. Wsing a mcroneter, neasure spacer for wear.

d. Wing a T-gage and mcroneter, inspect the thrust collar for
wear .

e. bking a T-gage and mcroneter, inspect the inpeller for signs of
rubbi ng or damage fromforeign naterial. Measure the inside dianeter of
bor e.

f. Wsing a T-gage and mcrongeter, neasure the inside di aneter-bearing
bor e.

g. Wsing a mcroneter, neasure the shaft journal
di aneter.

h. Wing a T-gage and mcroneter, neasure the
beari ng.

i. Inspect all threaded conponents for danage.
j. Replace all parts failing inspection.

STCP HAVE | NSTRUICTAR N TT AL

5. ASSHEWBLY

a. Lubricate bearing wth clean engine oil.

b. Install snapring in shaft assenbly end of center housing.

c. Install bearing, washer, and snapring through conpressor side of
center housing. The bearing, washer, and snapring wll be secured on turbine

wheel and shaft assenbly side of center housing.

d. Install snapring, washer, and bearing in conpressor side of center
housi ng.

e. Install thrust bearing on dowel pins on center housing.
f. Install newseal ring on center housing.

g. Install newturbine seal ring on turbine wheel and shaft assenbly.
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h. Install shroud on center housing.

i. Install turbine wheel and shaft assenbly through shroud and center
housi ng.

j. Hace center housing so turbine wheel and shaft assenbly faces up.

k. Install thrust collar on turbine wheel and shaft assenbly. Cpen side
of collar faces up.

I. Install two new seal rings on spacer.

m Install spacer in backplate. Qonpress seal rings so spacer wll slide
in bore of backplate. Bevel end of spacer faces towards center housing side
of backpl at e.

n. Install backplate on turbi ne wheel and shaft assenbly.

0. Aline capscrew hol es on back plate and center housing. Install four
capscrews and | ockpl ates. Torque as required and bend | ockpl ate tabs up
agai nst capscr ew heads.

p. Install inpeller on turbine wheel and shaft assenbly.

(1) Wing clean engine oil, lubricate the shaft threads and the
inpel ler surface that wll by under the | ocknut.

(2) Support turbine wheel and shaft assenbly in vise wth 7/8 inch
w ench during torqui ng sequence.

(3) Install locknut on turbine wheel and shaft assenbly. Torque
| ocknut to 125-150 inch-pounds to seat the inpeller agai nst spacer.

(4) Loosen | ocknut and inspect |ock nut face and inpel ler surface to
be sure they are snooth and cl ean.

(5) Retorque lock nut to 35-55 inch-pounds. Turn | ocknut an
additional 1/4 turn.

g- Renove turbine wheel and shaft assenbly fromvise.
r. Check bearing axial endplay wth a dial indicator.

(1) danp the center housing and backpl ate in a soft-jawed vise.
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(2) Install the dial indicator so that indicator tip is positioned at
the end of the turbine wheel and shaft assenbly on inpel |l er side.

(3) Mve the turbi ne wheel and shaft assenbly in and out by hand.
The total novenent nust be wthin specificationin TM.

STCP HAVE | NSTRUICTAR N TT AL

(4 |If readings are not wthin specifications, repair or replace the
rotating assenbly.

s. Aign disassenbly marks on turbine housing wth narks on center
housing. Failure to properly align coupling can result in an exhaust |eak or
t urbi ne wheel danage.

t. Install and align coupling on turbine housi ng and center housi ng.
Aignment narks were nmade during disassenbly. Do not pull a msalign housing
into alignment wth the coupling together. Parts nust be alined and seated
first.

u. Tighten coupling in the fol | ow ng sequence:

(1) Lubricate coupling threads wth anti-sei ze conpound.
(2) Torque nut on coupling.

(3) Loosen and retorque nut to specifications in T™M

v. Aign the disassenbly narks on the conpressor housing wth the narks
on t he backpl at e.

w Install and align the disassenbly nark on coupling wth conpressor
housi ng and backpl at e.

X. Wth clean engine oil, lightly lubricate the thread on the coupling
and torque the nut.

y. (Check the shaft radial novenent on rotor assenbly.

(1) Hace nagnetic base wth swvel adapter on the flat surface of
the turbi ne housi ng.

(2) Insert the extension rod into the oil tube opening. The

extension rod nust be agai nst and perpendi cul ar wth the turbi ne wheel and
shaft assenbly. Mke sure the extension rod does not nake contact wth the
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sides of the center housing, otherwse it wll be inpossible to obtain an
accurat e readi ng.

(3) Gasp each end of the rotating assenbly and apply equal pressure
at each end, nove the rotating shaft first toward and then anay fromthe dial
indicator, creating a transverse novenent in the shaft.

The radi al novenent nust be wthin specification. If not wthin
speci fications, disassenble and repair of replace the rotating assenbly.
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REERENCE

TM 9- 2320- 297- 34
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