Workshop Manual  »

2(0)

D3-110i-B, D3-130i-B
D3-160i-B, D3-190i-B
D3-130A-B, D3-160A-B, D3-190A-B



Workshop manual
Group 21-26

Marine engines

D3-110i-B, D3-130i-B, D3-160i-B, D3-190i-B
D3-130A-B, D3-160A-B, D3-190A-B

Contents
Safetyinformation.....................oco 4 Group 22: Lubricationsystem .......................... 20
INtrOdUCHION ... 4 OIlgrades ......coeeeeeceveiiiieeiceee e 20
Important ..., 4 Lubrication system, function description .............. 21
Generalinformation ... 7 Oil VaIVES ....eeeeee et 22
About this Workshop Manual ...............c.eeeeeeeeen. 7 Ol PUMP e 22
Standard times (Flat Rate) _____________________________________ 7 (@ 1111 (=Y SRR 22
SPAEPAMS ..o 7 Group 23: Fuel system..................ocoonnnn. 23
Certifiedengines .........ccccviiieeiiiieee e 7 Fuel system, function description ..........ccccoceueene 23
Repairinstructions..................ccccoiviiiiiiiieeiineene, 8 In.jec.tion.pump T 24
OUr COMMON rESPONSIDIILY ... vvereeree e 8 Distributionmanifold.............ccccoooiiiiiiiiiiieeeeee. 24
TOMQUE .o 8 INJECIOTS ..o 25
Torque-ang|etightening __________________________________________ 9 Fuel filter housing ................................................. 25
LOCK NUES ..t 9 Group 25: Inlet and exhaust system ................. 26
Strength Classes ........coeeveeeeeeeceieeeeee e 9 Inlet and exhaust system,
SAIANE ...t 9 function description ... 26
Safety rules for Fluorocarbon Rubber ................... 10 Turbocharger ........................................................ 27
Specialtools ............coccviiviieice e, 11 éNT (Vazrglkc):le Nlc-JzzIeTutrbocharger) """""""""" 23
Other specialequipment .........cocccveeeeeiiiiiiieeneenn. 14 rogp - Looling SYS em i
Cooling system, function description.................... 29
Location of engine Signs .........ccoveeciincncnnnne 15 Thermostat .......ccccooecvviieie i 30
Design and function CirCUlation pump .................................................. 30
Group 21: Short BIOCK oo 16 Sea water pump ................................................... 30
Englne’ general .................................................... 16 |nterC00|er ............................................................ 31
ENGINE DIOCK «..vviciiieisecieie s 17 Heatexchanger ... 31
SUMP s 17 OIICOOIB .o 32
CYlINDErNEA ......oovvveoeeeeeeeee s 17 Qil cooler, Steering SerVo ............oivuwrevrniniineess 32
CaMSNEM ... 17 Group 64: Servo system ........ocoococeecureiescnccnenee 33
Valve hous|ng / |n|et man|f0|d ______________________________ 17 SeI’VO SyStem ...................................................... 33
CrankShaft ...........c.oeueveeeeeeeieeseieeeseese s 18 SEIVOPUMP .ot 33
P.ist-ons ................................................................ 18 FAUIEIACING ..., 34
TIMINGQEAN ...eeeiiiiiiiiiee e 19 Symptoms and possible CaUSeS ...........o.o.crrvvve... %
Crankcasebreather .............coocveciennvcnnnnnenns 19 Malfunctions ... 35
BlOCKAGE ..o 35

Inspection of return flow from injectors.................. 36



Group: 21 Short block

Design and function

Engine block

The engine block consists of two sections: engine
block (1) and spacer block (2).

The engine block is made from pressure die-cast alu-
minum alloy, and has cast in cylinder liners. The up-
per parts of the cylinders have open water jackets,
where coolant can flow freely.

The spacer block is made from aluminum alloy and
serves as the crankshaft bearing caps and also as a
stiffener for the engine block.

Sump

The sump (3) is made from aluminum alloy and is in-
stalled underneath the spacer block. The sump con-
tains a safety valve for the oil cooler and a number of
galleries which direct the lubrication oil.

Cylinder head

The cylinder head (1) is made from aluminum alloy
and has twin overhead camshafts (2) which use cylin-
der head casting as a bearing, together with bearing
caps.

There are four valves per cylinder. The inlet ducts are
doubled for each cylinder, and have different lengths
and geometry. The camshafts operate the valves via
rockers with roller cam followers. Valve clearance is
adjusted hydraulically. The injector nozzles are
mounted centrally in the combustion chamber.

The inlet camshaft is driven by the crankshaft, via a
toothed belt. The exhaust camshaft is driven by the
inlet camshaft, via a gear wheel.

The butterfly in the inlet pipe is fixed in the open posi-
tion.

Camshaft

The camshafts consist of several components. The
cam lobes and gear wheels have been made sepa-
rately, and are then pressed onto a hollow shaft. This
offers the advantages of lower weight and that differ-
ent materials can be used in the camshaft.

Valve housing/ inlet manifold

The valve housing (3) is integrated with the inlet mani-
fold (4). The induction air from the air to the cylinders
is directed through the inlet manifold.
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