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FOREWORD

To make full utilization of the IHI Exhaust-Gas
turbocharger  (hereinafter briefly called
"turbocharger”), it is important to comply with
the procedures for operation and maintenance
as well as instructions contained in this
instruction manual.

Operate the turbocharger after reading through

this instruction manual.
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CAUTION
1.0rder and inquiry

(1)When ordering the parts, clearly indicate the
following symbols in your order sheet.

-

Type RH...
Serial-No. As stamped on the rating
Specification . plate of turbocharger
. {Refer to Fig.1)
Part number W
and designation | As per Fig.2 and parts list

Quantity

-

(2)Address your order and inquiry to our
agencies and service offices or engine
builder’s service stations.

2.Exemptions of liability
In respect of accidents during the guarantee
period that are recognized as being clearly
attributable to IHI's design or manufacture,
THI will make repairs free of charge, but THI
will assume no responsibility even during the
guarantee period for the following accidents.

(DAccidents due to the. use contrary to the
instructions contained in this manual

(2)Accidents due to a neglect of periodic
replacement of wearing parts

(3)Accidents due to the use of parts other than
IHI genuine parts

(4)Accidents due to the use in excess.of the
rated capacity '

3.Communication
Regarding the doubts about this instruction
manual, obscure points therein, special cases
not stated therein or any disorder, ete., please
contact the engine manufacturer or the
nearest [HI business office.

4 Caution

(1)Do not touch the turbocharger in operation,
because the turbocharger is in a high
temperature and high-speed condition.

(2)Dismantle or remove the turbocharger after
getting cold.
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1. Instruction on safety and hazards
1.1 Basic safety instructions

The following symbols and terms are used in
this operation manual for safety instructions;

A Warning!

Serious injury or fatal accident may result if
the working and operation instructions
marked with this symbol are not, it only partly,
observed.

Warning signs must be strictly observed.

[ﬁ& Caution!

Serious damage to the machine or to other
property may result if the working and
operation instructions marked with this
symbol are not, or only partly, observed.

Caution signs must be observed to the letter.

BEE Note

Work can be carried out more efficiently and
simpily when work and operation instructions
marked with this symbol are observed.

Notes help to simplify your work.
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1.2 Special safety instruction

The instructions here are designed to
ensure your safety and to promote safe
handling of the turbocharger and its
cperating materials,

These safety instructions must be observed
when working on or operating the
turbocharger.

Work on a turbocharger only in a stable

physical and mental condition.

Wear protective clothing (helmet, ear
protection, protective glasses, protective
suit, gloves, protective shoes).

 Attach  individual parts and large

component modules carefully to suitable
lifting devices which are in technically
prefect condition and which possess
adequate load-bearing capacity.

Do not stand under suspended loads.

For overhead assembly work use the steps
and work platforms provided for this

purpose.
Do not use machine parts as steps.
If welding work is to be carried out above

the turbocharger, the air filter must be
covered to prevent damage to the flter mat.

1.2.1 Safety when connecting

Work only on those connections for which
you are qualified.

1.2.2 Safety when commissioning and

during operation

Before starting to work make a visual
inspection of the working area

Remove obstacles and any other objects
lying around from the work area.

Before commissioning check the
turbocharger for damage or leaks.

Refrain from any activity which could
impair safety at the turbocharger.
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Inspect the turbocharger approx. every 12
hours or at least once a day for visible
external damage and defects.

Report immediately any damage or changes
in operation performance to the person /
department responsible.

In the event of damage, shut down the
turbocharger immediately and secure it
against unintended or unauthorized
interference.

Do not stay by side of the turbocharger.
Can burn and cause personal injury by
fragmentation.

Do not touch the surface of turbine housing,
compressor housing, bearing housing, feet
and blanking device. Serious burning due
to high temperature.

1.2.3 Safety when cleaning

Before cleaning, protect the floor against
unintended leaks of oil and operating
materials.

Wear protective clothing (oil - and petrol —
resistant gloves, protective suit, eye
protection, knee protection, foot protection).

Handle operation materials and detergents
with utmost caution.

When handling solvents, protective
clothing must be worn. Avoid contact with
the skin, inhalation and penetration of
clothes.

Water splash from dosing vessel for
compressor washing.
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124 Safety when disassembling and

assembling
Inform operating personnel accordingly
before starting any special or maintenance

work.

As precaution, place a receptacle for
leaking oil under the turbocharger.

When disassembling, secure the rotor

"against turning.

Ensure that absorbent material is available ]
to soak up any spilled fluids.

Ensure that operation and process
materials are drained, collected and
disposed of in a safe and environmentally

- compatible manner.

Ensure that the prescribed, adjustment,
maintenance and inspection work is carried
out at the appropriate intervals.

Observe instructions for replacement of
parts.

Retighten screwed connections  in
accordance with the respective regulations.

Do not touch the surface of locking device,
may cause burn.

1.2.5 Safety when shutting down

Secure the rotor against turning. -

Clean the turbocharger before mothballing.
Wear protective clothing during
mothballing the turbocharger.

Keep the work area clean and free of oil and
operating materials.

Remove any obstacles laying around on the
floor.
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Hazards and Hazard protection

Hazards may arise during operation of,
and wcrk on, the turbocharger:

from the turbocharger and its accessories
from the operating materials used
from failure to observe safety instructions

from  inadequate maintenance and
inspection work

Mechanical influences

Physical injury

[ﬁ& Warning!

Unconsciousness and injury due to:

Crushing, shearing, cutting, winding,
fragmentation, drawing in, knocking,
stabbing, rubbing, loss of liquids
under high pressure, under burnt,
high temperature, slipping, tripping
falling.

Causes

sharp edges, pointed parts

crush, shear and winding areas

fragmentation of parts

fracture or rupture of parts due to
overload

elastic elements (e.g. springs), liquids
and gases under pressure or in a
vacuum

slippery, oily work area, obstacles on
the floor
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Protection measures
Wear Leather protective gloves

Wear close —fitting protective clothing

Tie up long hair and bearings, wear
hair protection

Wear face and eye protection
Wear protective shoes

Keep floor, equipment and the
turbocharger clean

Ensure the availability of oil -

absorbing materials.

Eliminate leaks

1.3.2 Operation and process materials

This includes all substances such as oil,
grease, coolant, detergents and solvents,
acids and other hazardous substances.

Physical injury and damage to property

A Warning! .

Allergies, skin disease, unconsciousness,
poisoning or nausea after inhalation.
injury by scalding and burning of the skin.
Burning by vapors or contact with acids or
alkalis. .

& Caution!

Environmental pollution due to leakage of
operation and process materials and
penetration into scil and water.

Causes
Inhalation of toxic gases, smoke and
vapors

Skin contact with aggressive fluids

Clothing wet or soaked with hazardous
substance

Spilling and tipping over of vessels
with operation materials
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Leakage

Tanks and collectors which are not gas
— tight and which do not comply with
the  regulations on hazardous
substance

Burning cigarettes or naked flame in
the proximity of operation materials

Protection measures

Utmost caution when handling
operation and process materials.

Protective clothing must be worn (oil —
proof, solvent — proof and acid — proof
gloves, impermeable protective
clothing, and respiratory protection).

Avoid skin contact and inhalation.

Ensure that the workroom is properly
ventilated.

Observe the hazard indications on the
containers for operation and process
materials.

Immediately after use, seal the
hazardous substance container tight.

Used operation materials must be
collected safely in accordance with the
legal provisions, stored separately in
suitable containers as prescribed, and
disposed of as special waste in an
environmentally compatible manner.

Ensure that containers with new / used
operation materials are sealed tight.

In the event of leaks or spills
immediately apply a suitable
absorbent material and dispose of this
in an environmentally compatible
manner as special waste.
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essentially of a mixed flow turbine and a
radial flow compressor assembled as a
single unit.

(1) Turbine

The exhaust gas from the diesel engine flows
through the turbine housing (4001) to the
turbine wheel and provides the rotating
torque to the turbine shaft (1001}

The exhaust gas flows through the exhaust
pipe to the atmosphere.

Seal ring 1009) and heat shield (5005) are
provided so that gas may not adversely affect
the bearnings.

(2) Compressor

The compressor wheel (2001) fitted to the
turbine shaft (1001) receives the rotating
torque, induces air through the silencer
(8001), and delivers it to the cylinders after
compression.

Seal plate(6001,6002) and seal ring(1010) is
provided so that air and oil may not leak.

(3) Bearing

A, Thrust bearing(7002)
Since thrust force is constantly applied to
the turbine shaft (1001), the thrust bearing
(7002) is provided to prevent move of the

shaft due to thrust force.
B. Journal bearing
A semi-floating tvpe is emploved.
A conventional floating bearing rotates, but

semi-float bearing (7001) don't rotate.
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2.2 Parts list

Table.1 Parts list

HERES STE2L Designation HE
Parts No. Quantity
1001 (F—tE>o-—% Turbine shaft 1
1002 ATARNTST— Thrust collar 2
1004 |[F4RFAE—2 Distance piece 1
1006  [fhtno Sealing bush i
1008  j@hmF -« b Shaft end hexagon nut 1
1009 [ —)) 7 (- 4D Seal ring (Turbine side) 1
1010 (> —H U7 (3> 7L vHa) Seal ring (Conpressor side) 1
2001 |3 TLutT RS Compressor wheel 1
3001 (2Tl vy Compressor housing 1
3002 |27V o EFPE R Compressor side clamp 8
3003 [FRAFRI b M8X16 Hexagon head bolt M8X 16 8
4001 |F—Y N2 Turbine housing 1
4002 |F—EfERZ R Turbine side clamp 8
4004 |RAFRIL R MI10X20 Hexagon head bolt M10X 20 8
5001 (RXTUHNTTLT Bearing housing 1
5002 (RS w7y Snap ring 9
5003 [AEFN K M6X30 Hexagon head bolt M6 X 30 6
5004 |[i$laEESL 6 Spring lock washer 6 6
5005  [EEUK Heat shield 1
5006 |OU% G90O Oring G90 ]
5007 |ATUSHEL Spring pin ]
5008 ouxy O ring 1
5013 AZWN— I H A s k Metal seal gasket 1
5014 |75 Plug 2
6001 [>T L—k (T2 7L yHaEn Seal plate (Compressor side) 1
6002 |Z—)I TS L—k (F—FEHD) Seal plate (Turbine side) 1
7001 LI T7O—-MRYY Y Semi-float bearing 2
7002 [AZARXTULY Thrust bearing 1
10001 (HERBAK Silencer 1
10002  |BAdH > 4 L& Air filter 1
10003 [AAEAFIN N M8X20 Hexagon head bolt M8X20 4
10004 |iIZh @2 8 Spring lock washer 8 4

14
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Fig.2. Structual Drawing for type of RH133
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3. Operation

3.1 Lubricating oil
The RH turbocharger can be connected to
the lubricating oil system of the diesel
engine. Therefore the lubricating oil must
have the quality mentioned in the engine
builder's recommendation.

3.1.1 Interval for oil changes and
replacement of filter

The cil must be changed according to the
engine builder's recommendation. i
Ensure that the fine filter preceding the
turbocharger is kept clean, and the filter
element must be cleaned or replaced
periodically.

3.2 Operation
For new or overhauled turbocharger, note
the following points.

3.2.1 Before taking into service
All pipes have to be fixed in a way that
there are no forces that could deform the
casing.
Any deformations on the casing can affect
the bearings.

All lubricating oil pipes must be cleaned
thoroughly before taking into service,

Before starting the engine, always operate
the pre-lubrication system.
The oil pressure is according to the engine
builder's recommendation.

3.2.2 When first taking into service
Cheek all gas, air, and oil pipe connections
for tightness.

3.2.3 Wheén stopping the engine
Before stopping engine, idling must be done
at least for 2 minutes not to carbonize the oil
by the heat from turbine wheel.
After stopping the engine, lubricating oil
pump must be operated with turbocharger
inlet o0il pressure 30 — 100Kpa(0.3 - 1.0 bar)
until at least 5 minutes.
In case inlet oil pressure become below
10Kpa(0.1bar) after stopping otl pump,
please supply oil to turbocharger with inlet
oil pressure 10 — 50Kpa(0.1 — 0.5bar) for
about 20 minutess.
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3.3 Inspection and maintenance
Check up conditions and contamination of
the turbocharger periedically.
Intervals of inspection may be changed
according to operating conditions, following
intervals are recommended.
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fa
s §-t" -5 DNITIVAD FER O
| e homRER L Ak O
B (MO FERE S VYA DB AR 1
7 — I - hOWMBEHBREILLS
. I MM DREH
£
B RN AT BOSR O
il (RS- HERE RO SR O
3.3.1 Periodical inspection and maintenance
Application Inspection interval
Ttem Inspection Marine engine Every Every Every Every
points & generator 400 hrs 1200 hrs 2400 hrs 4800 hrs
y Checking of clamped parts for tightness O
bl
j:a' Rotating condition of turbine shaft O
o
é Checking of clearance of turbine shaft O
=
E..(
Disassembling, cleaning and inspection O
%ﬂ Cleaning and inspection of oil filter In accordance with instruction manual of the
w
é E |Engine oil change engine
w
5 % |Inspection of oil pipe system O
other Inspection of intake and exhaust pipe O
system
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3.3.2 FEHIABREHE 3.3.2 Procedures for periodical inspection

3321 HHEMABORR 7 3.3.2.1 Checking of clamped parts for tightness
ZEHOF b T OY BB ESRLTESE N, Check up clamped parts (bolts & nuts)
for tightness.
3.3.2.2 §-t’ /0-4(1001)DEERIREED B 3.3.2.2 Rotating condition of turbine shaft
e AE F - MV ABONERA L, D {1001} _ o _
27 by AT 5(2001) O IR % 5 TE L T 4 After removing suction pipe or silencer
TEX 1, 3| 0 A7 < < BRTER (8001), check up the rotating condition

the rotor by listening to the rubbing
noise. If there are any during rotation or
the rotor does not rotate smoothly, the
turbocharger should be dismantled.

TTMN.E<HEHZEGTEEMITOHS
LSRR ETTOT. AR ERNETY,

3.3.2.3 §-F JI-5(1001)DOINTIVAD HRR 3.3.2.3 Checking of clearance of turbine
§-£ ¥B-5(1001) DEIA B & EH RO shaft (1001) .
BUE . B 3. OBEETHALTFI N Clearances mus.li.:1 be measured in
e 1 fr i (e : ‘ accordance  wit following  Fig.3.
075 MO S OFERILRDOETT. Allowable axial clearance is shown as
follow. -

[s st | 0.06 - 0.12 (mm) |
|Kxial clearance | 0.06 - 0.12 (mm) ]
A Em

Y AR CTIHHRSEOERET. BXT0.02mm A Caution!
BETREZ2 FTHL2EENHDIT, There are some cases where axial

clearance is less the low limits Max.
0.02mm owing to oil film ete.

Allowable radial clearance is shown as

BHBOBEFERIVVOFEEIIROETT . follow.
WHAY A Initial clearance | allowable
EHEFEC 0.37~0.57 (mm) | 0.67 (mm) [Radial clearance [ 0.37 - 0.57(mm) [ 0.67(mm
HA XN FESNLEEEZBITHWSE When measured clearances are over the
E. HLZIEA T IEPEREMNE SN high limits or when the scoring or
B|AITIT. AT I (7002)3 K U3 excessive wear is observed on the
70- I TV (7000 2R L TFE 0, bearing surfaces, replace thrust bearing

(7002) and semi-float bearing (7001).
AFAEAT TYSS (7002) B TR I70- P TS For -saf ) 1 ¢
(700NN, FREEBATVARVEETY o R .OP“?;B%‘;) replacement o
% B IEERRIE R R D I I, TR I boarimg | (1000 overy 2 yvears is
MhHoT2EFOTHREHERL £

recommended independent of operation
hours or clearance measurement.
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—— -

4 - — -—- : I Max 0.67 (mm}

e ———

LTS, ]
9:9,9-9.9,9:9.9,9.9%4
N1
fR3. NENROFARR
Fig.3. Measurement of bearing clearances IHI TURBOCHARGER ENGINNERING DEPARTMENT
|R|=_F.nruinu No. H3710583 REV.

JGroue Usar IPH. FN

MAN RH3 ITRXX-H3Z10583 , 133 J




3.3.2.4 SEOBKERELSR
B EIY VSIS L, 3THORSTH
FBIZHEOWTHARBR - SREFToTFSE
Ly,

MITIW OIER E BB XTUIS A
IZH
17 - IDEERWEEIC L DT T FE 4,

3.3.25

3.3.2.6 BMNAT BMOSMR
BN AT REOBEBLIVOZAEEABL
TTFEW,

3.3.2.7 & HKERKORE
W HREREOWSE S, FRIETERBLT
FARNOFEEZASBLTTFE W,

3.3.3 I AkgegtimEg
IV s O RERH RIS RIS OEERKE L H
ETHBROBMERERVETOT. ENED
BEREN 7 ZIZRBELUTTFEN,

I vOOMEENESE L B L T L TS
SiIEEZBRLTTFX W,

KO&HAEEEI AEEE
by,

AERIRETEILTTF

- 10 A
SRRV 7 -
- RASEIA SRR E E IR IRE
- FERES
- 7 bR OEEIRE
- EREHBHOEKRE
- AT O R
- B A ON NEE
- RS A DREE
- B R E S
GRS A ORTE EIZMEEmIHOE)
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3.3.2.7

3.3.2.4 Disassembling, cleaning and
inspection

Dismantle the turbocharger from engine,
disassemble, clean, and inspeect it in

accordance with following 3.

3.3.2.5 Cleaning and inspection of o1l filter &
engine oil change
In accordance with instruction manual of
the engine manufacture.

3.3.2.6 Inspection of oil pipe system
Check up the clamped parts for tightness
and oil leak from oil pipe connections.

Inspection of intake and exhaust
pipe system

Check up the clamped parts for tightness
and air & gas leak from pipe connections.

3.3.3 Operation figure of engine
It is advisable to keep a close check on the
whole engine data and record it in a logbook,
since this allows conclusions to be drawn
regarding the condition of the turbocharger.

If these data deviate appreciably from
earlier figures, find out the causes.

The following should be entered in the
engine loghook.

= Qutput of the engine

* Engine speed

+ Air inlet temperature

» Pressure of charged air

» Air temperature after compressor

+ Air temperature after charged air cooler

* Exhaust gas temperature after cylinder

- Exhaust gas temperature before
turbocharger

* Lubricating oil temperature before
turbocharger.

* Lubricating oil pressure at the inlet of
turbocharger or the outlet of



4. FFER
4.1 R
etar

Rl -BA B TIAVEERRSEER. B
EEEOT N ERERAFHNOTNTID
BEETRITE - T FE N,

Fh, INSOWMBIZOWTIE. BEEFRL
BNESKEE, RE. LoOHBERIHE-T
ZEn, :

A\ =

+ WIRMERIIBROGER b S0 BATH
SEIILTLEE W, L INMFREE
25 . BECHEHBSLORWERATIT-oTTFE
W,

cRONFBFRTOBRBIELEBHT S EE
. BROEBRENRD S EDKINIDE
INMIWL TR,

- VWOLREEBEAEZFERALTTI N,

4.1.1 %-t' J0-5(1001). 5-¥29" (3001,4001)B LTS
177 ¥ 8 3(2001)

Oh-¥ HEOBEBEWMPRELNBLET, BD
¥ O-F JBREAED BT,

OEBYNTZSML o6, 1 FAFIAI-N
ERBEREET BERWT.ENERELT
TEL,

QYerRbE, ¥-t' 0-4DY -1V, Y- HER.
BoHnESIFEBLTTEN,

/N R

Y7 FREAL BN TFE N,

4.1.2 J::%:Ebiﬂ DR FHB K UWA A 7414 (8002)
T THRL TLHEI W,

41.3 BEIH

OHTBAEEGNIT, FRICB SR TT
Ly,

@YY IVIER LN TTFE 1,

@O0 U2 (500613, MEEIZFHIZIH|L T
L,

@D, SHRROLRERE LmEITB LT
IATREE S TTF &L B 7I wy oy
(5001)B L TFATAMA 722" (TO02) D %5 I 8 B
FLIZI7 2R ELM T TERLTERE U,
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4. Maintenance
4.1 Cleaning
Safety instruction

When handling detergent, solvents, acids
and alkalis be sure toc observe the
respective safety directions on the
manufacturer’s label and in the operation
manual. Observe also the instructions for
the environmentally compatibly storage
and disposal of these substances.

A Warning!

* Cleaning works should be carried
outdoors due to explosion hazards. If
this is not possible, ensure that there is
adequate ventilation.

* Before beginning cleaning work in
confined spaces, extinguish naked flame
(including cigarettes!) due to the danger
of explosion.

* Always wear protective clothing.

4.1.1 Turbine shaft{1001), casing(3001,4001)
and compressor wheel(2001)

(D Dip the parts in warmed solvent to make
deposit soft.

@ Remove the deposit with a plastic scraper
or a hard-bristled brush.

@ Take care of damaging journal of turbine
shaft and seal ring way.

A Caution!

Do not use a wire brush.

4.1.2 The other parts and filter of silencer
(8002)
Clean them in light oil.

4.1.3 Notice

@ Do not dip a silencer (8001) in solvent.

@ Do not use a wire brush.

@ Trade an O-ring (5006) in for a new one
after disassembling.

@ Clean all parts by blowing air and wipe
them by waste clothes after washing.
Especially, clean the oil passage in the
bearing casing (5001) and the thrust
bearing (7002) by blowing air.



42 BHEAER
4.2.1 HERNIRER
1211 HHER OHBERLL TEKICHE)

I-YEIEER e 1 {8

S BT Y ceeoeeennnes 1 18

S CPAUDY AT L . 1
4212 —ATH

AN T (10/13/17)

MIV/F (13mm,14.7 N-m)
MV¥ (13mm,16.7 N-m)

M LyF (17mm,45.1 N m)
MAVYF (17mm,32.4 Nom) 1 £33
MW 2F (10mm,8.83 N m)

7" AT

b

4.2.2 IR R

EVAE VI MRy
ARV -V
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4.2 Tools
4.2.1 Necessary tools

4.2.1.1 Special tools (supplied by IHI)

Designation Quantity
Turbine shaft locking tool --------- 1
Seal ring pliers --------=-==s--=e-smo-- 1
Snap ring pliers -------------=e-ceees - 1

4.2.1.2 General tools

Open ended spanners (10/13/17)
Torque wrench (13mm,14.7 N-m)
Torque wrench (13mm,16.7 N-m)
Torque wrench (17mm,45.1 N-m)
Torque wrench (17mm,32.4 N'm)

; Left-hand thread
Torque wrench (10mm,8.83 N-m)
Plastic hammer
Screw driver

4.2.2 Measuring tools

Magnetic base
Dial gauge



4.3
N\ &1

BROBBBLUVREHLERLIBEEL. T2E
WHEEAHY  KBEOLVLAY LFEREHER
LTS,

F. BEATLAIBEDOTITIFILLGWVT
S GBL1EZZRILIN),.

4.3 Weights

A Warning!

Attach individual parts and large component
modules carefully to suitable lifting devices,
which are in technically, perfect condition
and which possess adequate loading-bearing
capacity.

Do not stand under suspended loads (refer to
chap. 1).

{125 2 @FaH
Table 2. Turbocharger

HERTE. BRI S
RH Turbocharger complete with silencer
[kg]
133 £ 50

ff&%3 1=y MER
Table 3. Weight of assemble

TR RH133
Designation [kej
ATy NT TS (Fa0 72— S ¥ 15
Compressor housing (including Diffuser)

RF VI NT P /Bearing housing # 13
& —Y N\ % /Turbine housing 119
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4.4 BARCEM
B 5. AfRESRETREBBT X0,

A\ s

Ex OB BB IR HERDZBEE. T
HWESERH D, REEOWRD LTER MR
LTTFaEN,

T RENTWAHEDOTICTR. AERBWTT
2y,

4.4.1 HAIBOREE
ALY VA DORTHREBIZ K o THY -V
7’ ORMITAENRREDSNTNETOT. W
AT BT B I DT TTFX L,

442 WEERAEKI000)OTSL
— {1 5-1 BEEF S,

D@7 AF M10003), EHE2(10004) 2 WA T.
@HE B AK(10001) ZEA T

/N R

HEREENOVODZERDATE. SHEINE
EBLEZWESKEBLTTFEW,

4.4.3 17 vy A (3001 DES L
— {1 5-1 BEFI 0,

@7 /R VH3003). 327 L HHAHE 2 #(3002)
EENT. ‘
@207 bV A (300D EEA T

/N zE

3577 Vyngy A (3001 R BV TER. 1077 kBN’
FEROODZEHE OB VLLITERLTTFE .

4.4.4 177 M FJEOODHDEAL
- 4B 5-1 ZHET L,

OF-t" - YEEERES-E N LN ARO77y
¥ ICBATVT B,

@EhiE Ty H1008) E AT, TOB. BT+
(10082724 TT DT, BistARICEL TL
ZE N,

@207 by A" F(2001) IS, 207 byd{ A" 3
ROONOHEMD REELBESIT, 147 7%
1I00CUTORETHRFIIRD THSKE>
TFEVy,

4.4 Disassembling the turbocharger
-Refer to fig.5, Disassembling and
assembling.

A Warning!

Attach individual parts and large
component modules carefully to suitable
lifting devices that are in technically
perfect condition and which possess
adequate loading-bearing capacity.

Da not stand under suspended loads.

4.4.1 Branch position
Mark the turbocharger easing first so that it
may be reassembled in the same location
from which it is removed.

4.42 Removing silencer (10001)
-Refer to fig.5-1

@ Remove hexagon bolts (10003) and spring
lock washer (10004).

@ Remove silencer (10001).

A Caution!

Take cares no to damage the punched
metal when dismantling silencer.

4.4.3 Removing compressor housing(3001)-
Refer to fig.5-1

(D Remove hexagon head bolts (3003) and
compressor side clamp (3002). *
@ Remove compressor housing (3001).

A Caution!

Take care not to damage the compressor
blades (2001) when removing compressor
housing (3001).

 4.4.4 Pulling out compressor wheel (2001)
-Refer to fig.5-1

(D Install turbine shaft locking device to gas
outlet flange of turbine housing (4001).

@ Remove shaft end hexagon nut (1008). This
nut is left-hand threaded.

@ Pull out compressor wheel (2001). When it
is difficult to pull out by hand, heat
compressor wheel{2001) evenly below
100C.



4.4.5 Y-37" ¥-M6001,6002)DHAL
— 1B 5-1 B FX 1y,

OFSAF IMBE003). L5004 EWMAT,

@A L2 /ABK W 5E003) 2 AZEL LT b
EUTHWL, ¥-07 b-b Q07 by$leo01). 4-
b AE(6002)) &I D (1006)E —#EiIC BN 7.

4.4.6 AFAMIT-(1002). ATAM TU4" (T002)DESL
— X 5-1 BBFI N,

OA7AM7-(1002) 377 podfl) ZE4S 4.

@y-W7 - MR RS AR MNE003) 2 AEFRL E
R Wb E U THEW. 2730 T4 (7002) % BL4
P

@23AM7-(1002) (EHZA) ZEHT,

447 5-Y UMY W) (4001) QBRI L
— 5 5-2 BT X,

@R AF 400 FTA T,
@7-t" AP E A RE002)ZEN T,
@F-t Iy 21 (4001 E BT,

F-vT YNy U (4001 D ES LATRE AR S, 7
IAFVINATE-E" YV ¥ (001)FVE & < AT
TTFX W,

/N xmi

A MHA004) IR SH7Z O T, fDF b &R
T LBWEIKLTTEW,

" 4.4.8 F-t J0-5(1001)DIKELD

] — fIHE 5-2 BET X,

-1 ARV Q00T E X2 IIRHRT S
BEDSE, F- - 500D A BA T NT
T,

4.4.9 EEIR(B005) OB L
— 1B 5-2 BETEW,
BB (5005) DB L B RE 2B A, 77 727
WINATESHNACTRAL TFE W,
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4.4.5 Removing seal plate{6001,6002)
-Refer to fig.5-1

(D Remove hexagon head bolts (5003) and
spring lock washers (5004).

(@ Using the removed 2 bolts, push up seal
plate (compressor side (6001}, turbine side
(6002)) with sealing bush (1006).

4.4.6 Removing thrust collar (1002) and thrust
bearing (7002)
-Refer to fig.5-1

(DRemove thrust collar(1002) (compressor
side).

@ Using the removed 2 bolts (5003) for seal
plate, push up thrust bearing (7002).

(3 Remove thrust collar (1002) (bearing side).

447 Removing turbine housing (4001)
-Refer to fig.5-2

(@ Remove hexagon head bolts (4004).
@ Remove turbine side clamps (4002).
@ Remove turbine housing (4001).

When removing is difficult, tap the turbine
housing (4001} by using plastic hammer.

A Caution!

The material of the bolts (4004) for turbine
housing (4001) is heat resisting steel,
therefore do not mix them with other bolts.

4.4.8 Pull out turbine shaft (1001)
-Refer to fig.5-2
Do not remove seal ring (turbine side) (1009)
except for inspection or replace.

4.4.9 Removing heat shield (5005)
-Refer to fig.5-2
When removing is difficult, tap heat shield
(5005) by using plastic hammer.



4.4.10 ¥-MWA (1009,1010) DAL 4.4.10 Removing seal ring (1009,1010)

— TR 5-3 BT, -Refer to fig.5-3
4.4.10.1 2177 -3 (1010)DFSL 4.4.10.1 Removing seal ring (compressor side)
(1010)
OB L 72307 Yot ua” S8 -07 V- H6001)/n
& 1Y) D (1006) E WA T (D Remove sealing bush (1006) from seal
@Y 0 (1008)7 5 157" LoHEly- )20 (1010) plate (compressor side)(6001). _
ENRERPOY WA T HYTRAT, @ Remove seal ring (compressor side)

(1010) from sealing bush (1006) by using
seal ring pliers which is supplied as a
tool.

4.4.10.2 5t VEIY-WZY (1009) DS L 4.4.10.2 (Rlzr(x)lg)ving seal ring (turbine side)

@F-t" yo-4(1000)M 55 -t Sy - B4 (1009) D . . .
PR Remove seal ring (turbine side)(1009)
ERBERBOY WY T HTTRIMT. from turbine shaft (1001) by using seal

: ring pliers which is supplied as a tool.
A\ sl

BY-WA BNV T HYTHT 2 BE. BT A Caution!

W) BRETEA.BEOAMIOLENX

HILTFEN, When removing seal ring (1009,1010) by
using seal ring pliers, hold seal ring by
finger, not apply excessive stress.

4.4.11 N7 MOSR — =54 BRETE 0, 4.4.11 Disassembling bearing -Refer to fig.5-4
D@aFy7 VA (5002)E 3 MBARDAIT VA @D Remove snap ring by using snap ring
77 Y TRA Y. pliers, which is in the tools.
/N 2w /\ caution!
7 A YSEE T EIT0- M TS (T00 ) E & H D Take care to prevent damage to semi-float
w3 L TFEWN, bearing by using pliers.
@ri0- b TU (T00)E AT @ Remove semi-float bearing.
AR Caution !
Ak LA 700 SRS O & 5 R Handle these bearing parts with care to
LTF&EW. prevent damage.
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TEFEW,
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Hign 5 BTEREIC, 377 Vo3HEliZar 7 by3ElH
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- AF7 0 (5002)2ARAT T BB, 7 YERTE
170-F° 7O (TOONERE 2B DK DI
AL TRV,

< AP0 (5002) ER{HEERYITO- MUY
(7001) AEiEE, BEEHFFICNIOHHT L%
WRLTTFEWN,

4.5.2 YWY (1009,1010)DILT
— {$H 5-3 BRTFZ 1,

45.2.1 %Y AZ-WA (1009) DT

-t yo-5 (100148t Ay -W2Y (1009) %
SERERGOY-WA T HY TR 5,

4.5 Reassembling the turbocharger
-Refer to fig.5, Disassembling and assembling

Reassemble components after cleaning. Check
and replace the damaged parts if necessary.

4.5.1 Reassembling bearing -Refer to fig.5-4

(D Ingtall semi-float bearings (7001) in
bearing housing (5001). Before inserting the
semi-float bearings (7001), dip them in the
lubricating oil.

A Caution!

Turn the openings of semi-float bearings
(7001) to inside and install them in bearing
housing (5001). Make sure the openings of
semi-float bearings(7001) are surely put in
the pins which are installed in bearing
housing.

@ Install snap ring (5002) in bearing housing
(5001) by using snap ring pliers.

A Caution!

+ Make sure snap rings (5002) are firmly
seated in bearing housing (5001) grooves.

+ Install snap rings (5002) in the direction
that the smooth rounded surface to the
semi-float bearing (7001).

* Turn gap of turbine side snap ring (5002)
to the left seen from turbine side and
compressor side snap ring (5002) to right
seen from compressor side.

+ Take care to prevent damage to semi-float
bearing (7001) by using pliers.

+ Make sure the slight movement of semi-
float bearings (7001) after snap rings are
installed.

4.5.2 Reassembling seal ring (1009,1010)
-Refer to fig.5-3

4.5.2.1 Reassembling turbine side seal ring
(1009)

@ Install seal ring (1009) in turbine shaft
groove (1001) by using seal ring pliers.
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DI D (1006)I2327" L ElF- W20 (1010) %
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BTHEETIXATEFE N,
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4.5.2.2 Reassembling compressor side
seal ring (1010)

D Install seal ring (1010) in sealing bush
groove (1006) by using seal ring pliers.

A Caution!

When installing seal ring (1009,1010) by
using pliers, always hold seal ring by
finger.

4.5.3 Reassembling heat shield (5005)
-Refer to fig.5-2

D Install heat shield (5005) to bearing
housing (5001).

4.5.4 Reassembling turbine shaft (1001)
-Refer to fig.5-2 .

@ After installing seal ring (1009) to turbine
shaft (1001), install turbine shaft (1001) to
bearing housing (5001} from turbine side.

A Caution!

- Before installing turbine shaft (1001),
apply lubricating oil on the shaft.

* Turn gap of seal ring (1009) to upwards.

* Before installing turbine shaft (1001),
ascertain that there is no foreign body in
the bearing housing (56001).

+ For safety inserting of turbine side seal
ring (1009), vertical installing of turbine
shaft (1001) is recommended. At inserting
of turbine shaft (1001), place the center of
it to the center of turbine shaft (1001).
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4.5.5 Reassembling turbine housing (4001)
-Refer to fig.5-2

@O Install turbine housing (4001) to bearing
housing (5001) by aligning the mark.

@ Install turbine side clamps (4002) and
hexagon head bolts (4004). Tighten bolts
by 45.1£0.49 (N-'m).

A Caution!

Apply seizure prevent compound on bolts.

(@ Install turbine shaft locking device.

4.5.6 Reassembling thrust collar (1002) and
thrust bearing (7002)
-Refer to fig.5-1

@ Insert thrust collar (1002)(bearing side) to
turbine shaft {(1001).

@ Set thrust bearing (7002) into the knock
pin (5007) of bearing housing (5001). Apply
lubricating oil on the thrust bearing (7002).
Install thrust bearing (7002} to bearing
housing (5001) with aligning lubricating
hole.

Insert thrust collar (1002)(compressor
side) to turbine shaft (1001).

@

4.5.7 Reassembling seal plate (6001,6002)
-Refer to fig.5-1

(D Insert sealing bush (1006) in seal plate
{1002)(compressor side).

A Caution!

Turn gap cf seal ring (1010){compressor
side) to upwards.

(@ Insert "O" ring(5006) in the groove of
bearing housing{5001)

A Caution!

Do not to be twisted "O" ring (50086).

3 Install seal plate (6001,6002) inserted
sealing bush (1006) to bearing housing
(5001).

Install spring lock washers (5004) and
hexagon head bolts (5003). Tighten bolts
by 8.83 (N-m).
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4.5.8 Reassembling compressor wheel (2001)
-Refer to fig.5-1

@ Insert compressor wheel (2001) to turbine
shaft (1001).

@ Install shaft end hexagon nut (1008) to
turbine shaft (1001). This nut is left-hand
threaded. Tighten bolt by 32.4 (N-m).

A Caution!

After installing compressor wheel (2001),
check clearances 1In axial and radial
direction.

(Refer to item 3.3.2.3))

4.5.9 Reassembling compressor housing (3001)
-Refer to fig.5-1

(D Install compressor housing (3001) to
bearing housing (5001} by aligning the
mark.

@ Install washer and hexagon head bolts
(3003). Tighten bolts by 16.7(N*m).

4.5.10 Reassembling silencer (10001)
-Refer to fig.5-1

@ Install silencer (10001) to compressor
housing (3001).

@ Install hexagon head bolts (10003) and
spring lock washer (10004). Tighten bolt
by 14.7 (N-m).
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5. Faults

5.1 Symptoms of faults and possible causes
When any troubles have occurred in
turbocharger, its function can not be
obtained sufficiently. In such case, after
making sure that there is no abnormality in
the engine, check turbocharger in
accordance with the following procedure and
take an appropriate measure.

5.1.1 Exhaust gas temperature higher than
normal or charged air pressure lower
than normal

Possible causes;
(D Dirty filter of silencer(10002)
(2 Dirty compressor wheel(2001)
(3 Damaged turbine wheel
@ Exhaust back pressure too high

5.1.2 Vibration or noise of turbocharger

larger than normal

Possible causes;
(D Heavy dirty or damaged turbine wheel
@ Heavy dirty or damaged compressor
wheel(2001)
(@ Damaged bearings
@ Bad fitting of air and gas piping
© Bad fitting of turbocharger

5.1.3 Lubricating oil pressure too low

Possible cause;
(D Dirty or clogged lubricating oil filter

5.1.4 Too large lubricating oil consumption

Possible causes;
(D Too high lubricating oil pressure
@ Worn seal ring(1009,1010)
@ Bad fitting of lubricating oil piping

5.1.5 Surging of the compressor
Possible causes;
(I} Increase of the friction resistance in the

charged-air cooler or air filter of
silencer(10002)
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6. Cleaning the compressor wheel in service

6.1 General
Compressor wheel should be cleaned
periodically.

* The cleaning interval differs depending upon
operating condition, but it is suitable to clean
about once a week in service.

* The compressor wheel can be cleaned during
operation by injecting water.

- If the deposit is very heavy and hard, the
compressor wheel must be dismantled for
cleaning,

* The injected water does not act as a solvent;
the cleaning effect can be achieved by the
physical impact of the drops on the deposit.

* Use "Blower Wash" or clean water containing
‘no additives either in the form of solvents or
softening agents.

Zﬁ; Caution!

Regular cleaning of the compressor wheel
prevents or delays the formation of a deposit;
but it does not eliminate the need for normal
overhauls, for which the turbocharger has to
be completely dismantled.

6.2 Procedure

D Open all drain cocks in charged air pipe.

@ The water should be injected during the
engine is running warm and at the highest
possible load. (above 75 % load)

@ For an effective cleaning, inject all the water
required within 4 to 10 seconds. This water
quantity is 0.15 (liter) for RH133.

@ For injection a hand-pump or a vinyl injector
may be used. The specified water quantity
should be observed, because entering
uncontrolled water to turbocharger and
engine causes a trauble.

® Either charged air pressures or exhausts gas
temperature changes after injecting water.

® If pressure or temperature does not change,
it may only be repeated after 10 minutes.

@ There is no change in performance even
repeating 3 or 4 times injection, which causes
the deposit to be very heavy and hard or the
compressor wheel to be damaged. In this case,
the compressor wheel should be dismantled
for checking or cleaning. After injection, the
engine should be run loaded for at least 15
minutes,
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TSU Turbo Systems United
Co., Ltd.

Turbocharger Service Division

East Japan Service Dept.
(Sales Group)
Arca Central Building 18F 2-1, Kinshi
1- chome, Sumida-ku, Tokyo 130-0013,

JAPAN
TEL 03-5611-5982~5986 i
FAX 03-5611-5997

(East Japan Service Station)
22-1, Honjo 1- chome, Sumida-ku,
Tokyo 130-0004, JAPAN
TEL 03-5619-H021
FAX 03-5619-5022

West Japan Service Dept.
(Sales Group)
KHK Nada Building 3F 3-6-10,
Tomoda-cho, Nada-ku, Kobe-shi,
Hyogo-ken 658-0035, JAPAN
TEL 078-842-8914~8915
FAX 07.8-842-8918
{(West Japan Service Station)
3-16 Higashi, Koyo-cho,
Higashinada-ku, Kobe-shi,
Hyogo-ken 658-0031, JAPAN

TEL  078-857-2695~2696
FAX 078-857-9889
Fukuoka Branch

2-2-5, Shiobara, Minami-ku,
Fukuoka-shi, Fukuoka-ken 815-0032,

JAPAN
TEL  092-544-6030
FAX  092-544-6030

Takamatsu Branch
11-1, Nakashin-cho, Takamatsu-shi,
Kagawa-ken 760-0056, JAPAN
TEL 087-863-6538
FAX 087-863-6538
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