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Service procedures

Preliminary information
 
[image: ]     Important
 
 
· The operator should prepare all equipment and tools in order to enable him to carry out the operations correctly and safely.
· Before proceeding with operation, carefully read Chap. 3 .
· In order to operate safely and easily, we recommend positioning the engine on a rotating stand for engine overhauling.
· Seal all injection component unions as illustrated in Par. 2.8.8  during assembly.
· Protect all disassembled components and coupling surfaces subject to oxidation with lubricant.
· Where necessary, reference to special tools to use during disassembly operations is indicated (es. ST_05 ).
· Replace all gaskets or rubber components at each disassembly.



Cooling circuit
	DRAINING

	Radiator NA - TC model
	[image: ]  

	· Uncscrew the cap  A1  of the radiator  A  to drain the remaining coolant.
	

	Radiator TCA model
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	· Uncscrew the cap  A1  of the radiator  A  to drain the remaining coolant.
	

	DISASSEMBLING

	Radiator NA - TC model
	[image: ]

	· Loosen the clamps  B  and remove the hose  C .
· Unscrew the nuts D and the screw E to remove the rods F1 , F2 .
	

	· Loosen the clamps  B  and remove the hose  C .
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	· Unscrew the screws  M  and remove the guard  N .
	[image: ]
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	· Unscrew the nuts  D  to remove the radiator  A .
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	Radiator TCA  model
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	· Loosen the clamps  B  and remove the hose  C .
· Unscrew the nuts  D  and the screw  E  to remove the rods  F1 ,  F2 .
	

	· Loosen the clamps  G  and remove the hose  H .
· Loosen the clamps  B1  and remove the hose  L .
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	· Unscrew the screws  M  and remove the guard  N1 .
[image: ]

	· Unscrew the screws  M  and remove the guard  N2 .
[image: ]

	· Unscrew the nuts  D  to remove the radiator  A .
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	Oil Cooler hoses
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	· Loosen the clamps  B  and remove the hoses  C .


	

	NOTE:  the oil cooler has various configurations and can be installed also on the intake side.
 
· Unscrew the screws E1 and clamps B1 if present.
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	Fan and belt
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	· Unscrew the screws  G  and remove the fan  H .
	

	· Remove the belt  L  using  ST_57 tool.
	[image: ]
[image: ]


DISASSEMBLING

	Coolant pump
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	· Unscrew the screw  M  and remove the pulley  N .
	

	· Loosen the clamps  B  and remove the hose  C .
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	· Do not disassemble the flange  R .


NOTE:
the flange R for pulley N can be intalled in various positions based from engine specification, each configuration has a specific belt and pulley.
It is not necessary to remove the flange R for pulley N to proceed with following operations below.
In case of flange disassembling, take note of its original position to avoid a wrong positioning at the assembling.
 
· Apply  Loctite 242  on the thread of screws  (tightening torque  10   Nm ).
· Unscrew the screws  P  and remove the coolant pump  Q .
	[image: ]

	Thermostatic valve
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	· Unscrew the screws  W1  and remove the cover  W2 .
	

	· Remove the thermostatic valve  W3 .
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	Thermostatic valve specifications


	Opening start
	Opening stop

	0.1 mm
	@ 80° C
	7 mm
	@ 95° C



	

	Radiator support
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	· Unscrew the screws  S  and remove the radiator support  T . 
	

	ASSEMBLING

	Radiator support
	Option A (screws M10 -  tightening torque at  45  Nm )
[image: ]


Option B (screws M8 -  tightening torque at  25  Nm )
[image: ]

	· Fix the radiator support T  on the crankcase  V  using the screws  S  and washers  S1 .
	

	Thermostatic valve
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	· Place the thermostatic valve  W3  inside the seat of cylinder head  W .
· Place the gasket  W4  inside the seat of cover  W2 .
· Apply  Loctite 270  on the thread of screw  W1 . §
· Fix the cover  W2  with gasket  W4  on the cylinder head  W  using the screws  W1  (tightening torque  10  Nm ).


NOTE:  make sure that the gasket  W4  stays in its seat during cover  W2  assembly process.
	

	Coolant pump
	[image: ]

	· Install the coolant pump  Q  on the crankcase  V  with the gasket  Q1  using the screws  P .
	

	Tighten the screws  P   respecting the tightening order as per illustration indication  (tightening torque  25  Nm )


[image: ]

	· Install components  N1 ,  N2  inside pulley  N .
· Apply  Loctite 242  on the thread of screw  M . §
· Fix the pulley  N  on flange  R  using the screw  M  (tightening torque  25  Nm ).
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	Fan and belt
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INSTALLING

	· Install the new belt  A  on pulleys  N ,  Q2 ,  Z1 ,  Z2  using the  ST_57 tool.
	

	· Fix the fan H  with the plate  H1  and the spacer  H2  on pulley  N  (tightening torque  10  Nm ).


NOTE:  the spacer  H2  can be different based on engine specification.
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	Oil Cooler hoses
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	· Fix the hoses  C  using the clamps  B .
	

	NOTE:  the oil cooler has various configurations and can be installed also on the intake side.
 
· Fix the clamps B1 using screws E1 if present.
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	Radiator NA - TC model
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	· Place the radiator A on support T .
· Fix the radiator  A  using nuts  D  (tightening torque  25  Nm ).
	

	· Place the guard N on conveyor P . §
· Fix the guard  N  on the conveyor P  through the screw M  and washers   M1  ( tightening torque   5  Nm ). §
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	· Place the rods F1 ,  F2  for the radiator fixing  A .
· Fix the rods  F1 ,  F2  using the nuts  D  with washers  D1  and screws  E  (tightening torque  10  Nm ).
· Fix the hoses  C  using the clamps  B .
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	Radiator TCA model
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	· Place the radiator  A  on support  T .
· Fix the radiator  A  using nuts  D  (tightening torque  25  Nm ).
	

	· Fix the guard N2  on the conveyor  P   through the screw   M  ( tightening torque   5  Nm ). §
[image: ]

	· Fix the guard  N1  on the conveyor  P  and guard N2  through the screw  M  (tightening torque  5  Nm ). §
[image: ]

	· Place the rods  F1 ,  F2  for the radiator fixing  A .
· Fix the rods  F1 ,  F2  using the nuts  D  with washers  D1  and screws  E  (tightening torque  10  Nm ).
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	· Fix the hoses  C  using the clamps  B .
· Fix the hoses  H  using the clamps  G .
· Fix the hose  L  using the clamps  B1 .
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Air inlet line
 
	Model NA
	[image: ]  

	DISASSEMBLY
 
· Loosen the clamp  C  and remove the hose  B .
· Unscrew the screws  D  and remove the air filter  A .
	

	ASSEMBLY
 
· Fix the hose B on the inlet manifold  E using the clamp  C .
· Fix the air filter A  using the screws  D  on the support  F ( tightening torque  25  Nm ).
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	Model TC - TCA
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	DISASSEMBLY
 
· Loosen the clamp  C  and remove the hose  B .
· Unscrew the screws  D  and remove the air filter  A
	

	ASSEMBLY
 
· Fix the hose  B  on the turbocharger  E  using the clamp  C .
· Fix the air filter  A  using the screws  D  on the support  F  (tightening torque  25  Nm ).
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Exhaust line
 
	NA Model
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	Muffler option A
	

	DISASSEMBLING
 
· Unscrew the nuts  B .
· Unscrew the screws  A  and remove the muffler  C .
	

	ASSEMBLING
 
· Fix the muffler  C  on the manifold  D   using the nuts  B  (tightening torque  25  Nm ).
· Fix the muffler  C  on the crankcase  E  using the screws  A  (tightening torque  25  Nm ).
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	Muffler option B
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	DISASSEMBLING
 
· Unscrew the nuts  A .
· Unscrew the screws  B  and remove the muffler  C .
	

	ASSEMBLING


NOTE: replace gaskets G1 , G2 if removed
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	· Position the muffler  C  on the bracket  E  and the tube  C1  on the manifold  D .
· Fix the muffler  C  on the bracket  E  using the screws  B  (tightening torque  25  Nm ).
· Fix the tube  C1  on the manifold  D  using the nuts  A  (tightening torque  25  Nm ).
	[image: ]

	TC - TCA  Model
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	Muffler option A
	

	DISASSEMBLING
 
· Unscrew the nuts  B .
· Unscrew the screws  A  and remove the muffler  C .
	

	ASSEMBLING
 
· Fix the muffler  C on the flange  C1 using the nuts  B  (tightening torque  25  Nm ).
· Fix the bracket  C2  on the bell  F  using the screws  A and washer A1, A2  (tightening torque  50  Nm ).
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	Turbocharger
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	DISASSEMBLING
 
· Unscrew the screws  D3  and remove the tube  E2 .
· Unscrew the screws  D2  and remove the tube  E1 .
· Loosen the clamp F1  and disconnect the hose  E3 .
· Loosen the clamp  F3  and disconnect the hose  E4 .
· Unscrew the nuts  D4  and remove the turbocharger  D .
	

	ASSEMBLING
 
· Place the turbocharger D  on the interfacing falnge of exhaust manifold  H .
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	· Fix the turbocharger  D  on the exhaust manifold  H  using the nuts  D4  (tightening torque  25  Nm ).
· Connect the hose  E3  with the turbocharger  D  and fix it using the clamp  F1 .
· Place the tube  E2  on the turbocharger  D  and the crankcase  G  with screws  D3  and copper washers  D5 .
· Fix the tube  E2 using the screws  D3  (tightening torque  1 5  Nm ).
· Place the tube  E1  on the crankcase  G  and under the turbocharger  D  with screws  D2  and gskets  E5 , E6 .
· Tighten the screws  D2  (tightening torque  10   Nm ).
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	Only for TC model
	[image: ]

	DISASSEMBLING
 
· Loosen the clamp  F2  and remove the hose  E3 . §


	

	ASSEMBLING
 
· Connect the hose  E3  with the inlet manifold L and fix it using the clamp F2 .
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Fuel System
 
	Fuel feed pump

	Electric fuel feed pump  §
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	DISASSEMBLING
 
· Disconnect the junction  A1  and remove the tube  E1  with the pump F  and the pre-filter  G .
	

	ASSEMBLING
 
· Connect the junction  A1  on the filter  D .
· Check the condition of tubes  F  and pre-filter  G .
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	Mechanical fuel feed pump §
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	DISASSEMBLING
 
· Unscrew the screw  B7 .
· Unscrew the nuts B8  and remove the pump P .
	

	ASSEMBLING
 
· Place the pump P with gasket  P1  on the crankcase  Q .
· Fix the pump P  on the crankcase  Q  using the nuts B8  (tightening torque  25  Nm ).
· Fix the tube  E3  on the pump  P  using the screw  B7  with copper washers  B9  (tightening torque  15  Nm ).
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	Fuel filter  

	DISASSEMBLING
 
· Disconnect the connector  A1  from the injection pump  A .
· Unscrew the screw  B1 .
· Unscrew the screws  B2  and remove the fuel filter  D  with the tube  C .
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	ASSEMBLING
 
· Fix the fuel filter  D  using the screws  B2  (tightening torque  25  Nm ).
· Conect the connector  A1  on the injection pump  A .
· Fix the tube  C  using the screw  B1  (tightening torque  25  Nm ). 
	[image: ]

	Rail §

	DISASSEMBLING

 
[image: ]     Danger
 
 
· The fuel injection circuit undergoes high pressure, use safety protections as described in Par. 3.4 .
 
· Unscrew the nuts   A2 , A3 and remove the tube  E2  from the rail  H  and injection pump  A .
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	· Remove the lockers  H2 .
· Unscrew the screws  B2  and remove the spacers  H1  and the rail  H .
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	ASSEMBLING
 
· Apply oil  EMI-385  on injector gaskets. §
· Place the rail  H  on the injectors  L .
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	· Install the lockers  H2  on the rail  H .
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	· Apply Loctite 242 on the thread of screws B2 .
· Place the spacers  H1  under the rail  H  and fix the rail  H  using the screws  B2  (tightening torque  25  Nm ).
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	· Place the tube  E2  on the injection pump  A  and Rail H ,   screw the nuts  A2 , A3 .
· Tight the nut  A2  (tightening torque  28  Nm ).
· Tight the nut  A3  (tightening torque  28  Nm ).
	[image: ]

	Electronic injectors

	DISASSEMBLING

 
· Install studs B3a on the head N .
· Place the the sockets  L1  of the tool  ST_48  on the injectors  L .
· Fix the tool ST_48 on studs  B3a using nuts B3b .


	[image: ]

	· Install the lockers  L2  on the sockets  L1  to lock the injectors  L .
	[image: ]

	· Unscrew the nuts  B4  to extract the injectors  L  from the cylinder head  N .
	[image: ]

	ASSEMBLING
 
· In case of injector reinstallation: before the reinstallation, replace all injector gaskets. §
· Apply oil EMI-385 on injector gaskets. §
· Place the injectors  L  inside the cylinder head  N .
· Place the sockets  L1  of the tool  ST_48  on the injectors  L .
· Place the washers  B6  under the nuts  B3  and fix the nuts  B3  on the cylinder head  N . 
	[image: ]

	· Install the lockers  L2  on the sockets  L1  to lock the injectors  L .
· Screw the nuts  B4  to install the injectors  L  inside the cylinder head  N .
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	Injection pump

	DISASSEMBLING

 
· Unscrew the screws  B5  and remove the injection pump  A .
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	ASSEMBLING

 
· Install the roller tappet  A4  inside the crankcase M  if not allready present.
· Place the injection pump  A  on the crackcase  M .
 
· Fix the pump  A  using the screws  B5   respecting the tightening cycle below listed:
1. cycle 1: 15 Nm
2. cycle 2: 25 Nm
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Sensors and Switches
 
	T-MAP Sensor (only for model  TC - TCA)

	DISASSEMBLY

 
· Unscrew the screws  A1  and remove the sensor  A .
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	ASSEMBLY

 
· Place the sensor  A  on the intake manifold  A3 .
· Fix the sendor  A  using the screws  A1   (tightening torque  10  Nm ).
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	RPM Sensor

	DISASSEMBLY

 
· Unscrew the screw  B1 and remove the sensor  B .
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	ASSEMBLY

 
· Place the sensor B on the crackcase  B3 with the shim  B2 .
· Fix the sensor A  using the screw  B 1   (tightening torque  10  Nm ).
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	Phase Sensor

	DISASSEMBLY

 
· Unscrew the screw  C1  and remove the sensor  C .
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	ASSEMBLY

 
· Place the sensor  C  on the carter  C4  with the shim  C2 .
· Apply  Loctite 242  on the thread of screw  C1 .
· Fix the sensor  C  using the screw  C1   (tightening torque  10  Nm ).
	[image: ]

	Coolant temperature Sensor

	DISASSEMBLY

 
· Unscrew and remove the sensor  D .
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	ASSEMBLY

 
· Fix the sensor  D  with the gasket  D1  on the cylinder head  D2   (tightening torque  12  Nm ).
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	Oil Pressure Switch

	DISASSEMBLY

 
· Unscrew and remove the switch  E .
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	ASSEMBLY

 
· Fix the switch  E  on the crankcase  E1   (tightening torque  25  Nm ).
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Electrical components
 
	Starter Motor

	DISASSEMBLY
 
· Unscrew the screws  A  and remove the motor  B .
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	ASSEMBLY
 
· Fix the motor  B to the flanging plate/bell  C using the screws  A   (tightening torque  25  Nm ).
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	Voltage alternator

	Alternator 45A
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	DISASSEMBLY
 
· Unscrew the screw A .
	

	· Unscrew the nut B  and remove the alternator  C .
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	ASSEMBLY
 
· Place the alternator  C  on the crankcase  D , install the screw  B4  inside the fixing hole and install the spacer  B3 .
· Screw the nut  B  with the washer  B1  on the screw B4 .
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	· Fix the bracket C1  on the cylinder head  E  using the screw A   (tightening torque  25  Nm ).
· Fix the alternator  C  using the nut B  and the screw  B4   (tightening torque  25  Nm ).
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	Alternator 80A - 100A
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	DISASSEMBLY
 
· Unscrew the screw  A .
	

	· Unscrew the nut  B  and remove the alternator  C .
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	ASSEMBLY
 
· Place the alternator  C  on the crankcase  D , install the screw  B4  inside the fixing hole and install the spacer  B3 .
· Screw the nut  B  with the washer  B1  on the screw  B4 .
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	· Fix the alternator C  using the screw  A , the nut  A1 with the washer  A2 on the bracket  C1   (tightening torque  25  Nm ).
· Fix the alternator  C  using the nut  B  and the screw  B4   (tightening torque  25  Nm ).
	[image: ]

	Glow plugs

	DISASSEMBLY
 
· Unscrew the nuts  A  and remove the cables B1 , B2 .
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	· Unscrew and remove the glow plugs  C .
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	ASSEMBLY
 
· Install and fix the glow plugs  C on cylinder head  D   (tightening torque  15  Nm ).
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	· Fix the cables B1 , B2  on the glow plugs C  using the nuts  A   (tightening torque  2.5 Nm ).
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Intake manifold
 
	DISASSEMBLY


NOTE:  for  NA version, disconnect the oil return hose E .
 
· Loose the clamp D  and disconnect the hose  E  from the manifold  B .
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	· Unscrew the screws  A  and remove the manifold  B .
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	ASSEMBLY
 
· Place the manifold  B on the cylinder head  C using the tool  ST_18 .
· Fix the manifold  B and the gasket  B1  on the cylinder head  C  using the screws A  (tightening torque  25  Nm ).
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Exhaust manifold
 
	DISASSEMBLY
 
· Unscrew the nuts  A and remove the manifold   B .
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	ASSEMBLY
 
· Place the gaskets  B1  and the manifold  B on the cylinder head  C using the studs  B2 .
· Fix the manifold B  on the cylinder head C  using the nuts  A  (tightening torque  25  Nm ).
	[image: ]


 



PTOs
 
	1st PTO

	Flywheel

	DISASSEMBLY
 
· Install the tool  ST_16  on pulley  C .
· Install the component T3  on the crankcase  D  using the screws  T2  entering the component  T4  inside the groove of the component  T3 .
· Fix the screws  T5  to lock the pulley  C to the tool   ST_16 .


NOTE:  in this way the crankshaft is locked.
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	· Unscrew the screw A  and remove the flywheel  B .
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	ASSEMBLY
 
· Place the flywheel B on the crankshaft  C using the   ST_46 .
· Fix the flywheel B  on the crankshaft  C  using the screws  A   (tightening torque  140  Nm ).
	[image: ]

	Flanging plate

	DISASSEMBLY
 
· Unscrew the screws A and remove the plate   B .
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	ASSEMBLY
 
· Place the plate  B  on the crankcase  C .


NOTE:  use the proper reference pins.
 
· Fix the plate B  on the crankcase  C  using the screws A   (tightening torque  45  Nm ).
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	Flanging bell (TBD)

	DISASSEMBLY 

 
· Unscrew the screws  A  and remove the bell  B .
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	ASSEMBLY
 
· Place the bell   B   on the crankcase   C .


NOTE:  use the proper reference pins.
 
· Fix the bell   B   on the  crankcase  C  using the screws  A   (tightening torque  45  Nm ).
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	2nd PTO

	DISASSEMBLY 

 
· Unscrew the screw  A  and remove the pulley  B  with the tool  ST_16 .
· Remove the component T3  from the crankcase  D .
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	ASSEMBLY
 
· Install the pulley B  on the crankshaft  C  using the screw  A .


NOTE:  do not fix the screw  A .
 
· Install the tool  ST_16  on pulley  B .
· Install the component  T3  on the crankcase  D  using the screws  T2  entering the component  T4  inside the groove of the component  T3 .
· Fix the screws  T5  to lock the pulley  C  to the tool  ST_16 .
· Fix the screws  A   (tightening torque  360  Nm ).


	[image: ]
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	3rd PTO

	DISASSEMBLY
 
· Unscrew the nuts  A and remove the 3rd PTO  B .
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	ASSEMBLY
 
· Place the 3rd PTO  B  on the crankcase  C  with the gasket  B1 .
· Fix the 3rd PTO B  using the nuts  A   (tightening torque  25 Nm ).
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Cylinder head
 
	DISASSEMBLY
 
· Unscrew the screws A1  and remove the cover  A .
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	· Unscrew the screws  B1  and remove the rocker arms  B .
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	· Remove the rods  C .
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	· Unscrew the screws  D1  and remove the cylinder head D .
	[image: ]

	CHECKING AND OVERHAUL
 
· The MAX value of allowable irregularity of surface D3 is 0.1 mm .
· If the value is not observed, you are required to grind surface  D3 .
· The MAX removal allowed is 0.2 mm .


NOTE:
Grinding task must be done with pre-chambers F assembled.
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	· Measure indentation  X1 of each valve with regard to the cylinder head surface D3 , which is to be a MIN of 0.595 mm and MAX of 0.615 mm .
· The  X1 MAX indentation allowed on worn components is 0 .815 mm .
· If the measured value does not correspond with the values indicated, replace the worn component.


NOTE:
The seats must be machined after their installation to reach value X1 , go to a rectification workshop for such operations.
[image: ]


S1 > Exhaust seat
S2 > Intake seat
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	· Measure the diameters  Y1 ,  Y2  of the rods and guides valve ( Tab. x.x ).
· If the diameters don't correspond to the values indicated, replace the valves or guides.
· The MAX  increasing of clrearance for  Y1 ,   Y2  worn components is  0.1 mm .
· Observe the dimension  Y3   from surface  D5   when assembling guides  D4  ( Tab. x.x ) .


NOTE:
Carry out the measurements in different points to detect any ovalisation and/or concentrated wear.
Tab. x.x  details the dimensional values of new components only.
The guides must be machined for value  Y1 after their  installation . Contact a machining workshop for such operations.


x.x
	Ref.
	MIN
	MAX

	Y1
	6.03
	6.042

	Y2
	5.978
	5.99

	Y3
	12.5
	13





[image: ]
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	ASSEMBLY
 
· Measure the piston protrusion P from head level E2 in 4 diametrically opposed points P1 .
· Repeat the operation for all pistons P and take note of the highest average value, determining value P1 ( Tab. x.x ).


X.X
	P1 (mm)
	THICKNESS REFERENCE (N)

	0.121 - 0.230
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	0.231 - 0.330
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	0.331 - 0.436
	[image: ]



 
· Based on the value detected, select the proper gasket  D2 as shown in the Tab. x.x .
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	· Check the tappets E1  are correctly installed inside the crackcase  E .
· Place the gasket D2  on the crankcase E  using the reference pins E2 .
· Place the head D  on the gasket  D2  using the reference pins  E2 .


NOTE:
Gasket D2 must be replaced at each time the head D is assembled.
	[image: ]
[image: ]

	[image: ]     Important
 
 
· Replace the screws D1 each time the cylinder head is installed
· Tighten the screws  D1  respecting the tightening order as per illustration indication at each cycle below listed:
cycle 1: 10 Nm
cycle 2: 35 Nm
cycle 3: 90° 
cycle 4: 90°
cycle 5: 90°
cycle 6: 90°
	[image: ]

	· Install the rods C  inside the proper niches inside the cylinder head  D .
	[image: ]

	· Place the spacers  B2  correctly on the valves B3 .
· Place the rocker arms  B  on the head  D  using the proper reference pins.
· Check all spacers B2  are correctly installed on the valves  B3 .
· Apply  Loctite 242  on the thread of screw  B1 . §
· Fix the rocker arms B  using the screws B1 .
· Tighten the screws  B1  respecting the tightening cycle below listed:
cycle 1: 5 Nm
cycle 2: 15 Nm
cycle 3: 2 5 Nm
	[image: ]

	Check the gasket A2  is correctly installed insde its seat inside the cover  A .
Place the cover  A   on the head  D using the tool   ST_17 .
+ apply Loctite 242 on the thread of screws A1 .
Place the screws  A1  inside the fixing holes.
	[image: ]

	Tighten the screws  A 1  respecting the tightening order as per illustration indication ( tightening torque  10  Nm ). 
	[image: ]


 



Oil circuit
 
	Oil Cooler

	DISASSEMBLY
 
· Unscrew and remove the filter  A .
	[image: ]

	· Unscrew the joint  C  and remove the oil cooler  D . 
	[image: ]

	· Unscrew th screw  E  and remove the support F .
	[image: ]

	ASSEMBLY
 
· Install the gasket E1  in the proper seat on the screw E .
· Install the gasket F1  on the support F .
· Fix the support F  on the crankcase G  using the screw  E  with the gasket E2 (tightening torque  40  Nm ). 
	[image: ]

	· Check the oil cooler gasket is correctly installed.
· Fix the oil cooler D  on the support  F  using the joint C  (tightening torque  40 Nm ).
	[image: ]

	· Check the gasket D1  is correctly installed inside the proper seat of the oil filter  D .
· Tifgten the filter D  on the support F  (tightening torque  20  Nm ).
	[image: ]

	Oil Pressure valve

	DISASSEMBLY
 
· Unscrew the plug A  and remove the gasket A1 , the spring  A2 , the piston  A3 from the carter  B .
	[image: ]

	CHECKING AND OVERHAUL
 
· Measure the free length  X  of spring A2 , which must be 47.91 mm .
· If the measured value does not match, replace spring  A2 .
	[image: ]

	ASSEMBLY
 
· Install the piston A3 , the spring  A2  inside the carter B .
· Tighten the plug A  with the cooper washer A1 on the carter  B  (tightening torque  17.5  Nm ).
	[image: ]

	Oil sump

	DISASSEMBLY
 
· Unscrew the screws A1  and remove the oil sump  A .


NOTE:  Use a metal sheet/spatula between the crankcase and oil sump to detach them.
	[image: ]

	· Unscrew the screw  B1 .
· Unscrew the screw  B2  and remove the tube  B .
· Unscrew the screws  C1  and remove the plate  C .
	[image: ]

	ASSEMBLY
 
· Install the gaskets  B3  inside the proper seat of the tube  B .
· Place the tube B  installing it inside the oil inlet hole of the crankcase  D .
· Apply  Loctite 242  on the thread of screw  B 1, B2 .
· Fix the tube  B  using the screws  B2  (tightening torque  25  Nm ).
· Fix the tube  B  using the screws  B1  (tightening torque  10  Nm ).
	[image: ]

	· Apply  Loctite 242  on the thread of screw  C1 .
· Fix the plate  C  using the screws  C1  (tightening torque  25  Nm ).
	[image: ]

	· Apply about 2.5 mm cord of sealant  S ( Loctite 5699 ) on the oil sump A as per illustration.


[image: ]

	· Place the oil sump A on the crankcase sulbasamento  D using the tool   ST_18 .
· Apply  Loctite 242  on the thread of screw  A1 .
· Fix the oil sump A  on the crankcase  D  using the screws  A1  (tightening torque  25  Nm ).
	[image: ]

	Timing gear cover (oil pump)

	DISASSEMBLY
 
· Rotate the crankshaft C positioning the reference P upward (h12).
	  [image: ]

	

 
· Unscrew the screws  A1  and remove the carter  A .
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	ASSEMBLY
 
· Apply about  2.5 mm  cord of sealant  S  ( Loctite 5699 ) on the carter  A  as per illustration.


[image: ]

	· Ensure the reference P of crankshaft C is located upward (h12).
	[image: ]

	· Place the gasket A3  in the proper seat of the carter A .
· Install the gasket A2  on the carter A  using the tool  ST_58 .
· Place the carter  A   on the crankcase  B   using the tool  ST_18 .
	[image: ]

	· Apply  Loctite 242  on the thread of screw  A1 .
· Fix the carter  A  on the crankcase B  using the screws A1 respecting the fixing order as per illustration indication (tightening torque  25  Nm ).


[image: ]


 



Crankcase
 
	Timing gear (camshafts)

	DISASSEMBLY
 
· Remove the tappets D1  from the crankcase  D .
	[image: ]

	· Unscrews the screws  A1  and remove the gear  A .
	[image: ]

	· Unscrews the screws  B1  and remove the shaft B .
· Unscrews the screws  C1  and remove the shaft  C .
	[image: ]

	CHECKING AND OVERHAUL
 
· Measure the diameters of housings  Z6 ,  Z7 .
· Measure the diameters of pins  K6 ,  K7 .
· Calculate the clearance between the housings and pins, which is to observe the values in Tab.  5. 5 .


5. 5
	Ref.
	Ø MIN
	Ø MAX
	Ref.
	Ø MIN
	Ø MAX
	CLEARANCE

	Z6
	42
	42.025
	K6
	41.94
	41.96
	0.04 - 0.085

	Z7
	30
	30.021
	K7
	29.94
	29.96
	0.04 - 0.081





NOTE:
The  MAX  value of wear allowed for housing  Z6 ,  Z7  is  0.02 mm  according to   Ø MAX .
The  MAX  value of wear allowed for pins  K6 ,  K7  is  0.005 mm  according to   Ø  MIN .
	[image: ]
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	· Measure the diameters of housings  Z1 ,  Z2 ,  Z3 , , Z4  ,  Z5 .
· Measure the diameters of pins  K1 ,  K2 ,  K3 ,  K4 ,  K5 .
· Calculate the clearance between the housings and pins, which is to observe the values in  Tab. 5.6 .


5. 6
	Ref.
	Ø MIN
	Ø MAX
	Ref.
	Ø MIN
	Ø MAX
	CLEARANCE

	Z1
	46
	46.025
	K1
	45.92
	45.94
	0.06 - 0.105

	Z2
	45
	45.025
	K2
	44.92
	44.94
	0.06 - 0.105

	Z3
	44.5
	44.525
	K3
	44.42
	44.44
	0.06 - 0.105

	Z4
	44
	44.025
	K4
	43.92
	43.94
	0.06 - 0.105

	Z5
	38
	38.025
	K5
	37.92
	37.94
	0.06 - 0.105





NOTE:
The  MAX  value of wear allowed for housing  Z1 ,  Z2 ,  Z3 , , Z4  ,  Z5  is  0.02 mm according to   Ø MAX .
The  MAX  value of wear allowed for pins  K1 ,  K2 ,  K3 ,  K4 ,  K5  is  0.005 mm  according to   Ø  MIN .
	[image: ]
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	· Measure the diameters J2 ,  J3  of gear A2 and support A . 
· Calculate the clearance between  J2 ,  J3  which is to observe the values in  Tab. X.X .


NOTE:
The  MAX  value of wear allowed is  0.xx mm .
 
· Measure the thickness J5 of washer A3   ( MIN X.XX mm ).
	[image: ]

	ASSEMBLY
 
· Install the shaft C  inside the crankcase D .
· Apply Loctite 242 on the thread of screw C1 .
· Fix the shaft C  using the screws  C1 (tightening torque  10  Nm ).
	[image: ]

	· Install the shaft  B  inside the crankcase  D .
· Apply  Loctite 242  on the thread of screw  B1 .
· Fix the shaft  B  using the screws  B1  (tightening torque  10  Nm ).
	[image: ]

	· Install the gear A2 on the support  A .
· Install the washer A3  on the support A .
	[image: ]

	· Place the gear A2 on the crankcase  D  aligning the references as per illustration.
· Apply  Loctite 243  on the thread of screw  A1 . §
· Fix the support  A  on the crankcase  D  using the screws A1  (tightening torque see service letter 500001 ).


[image: ]

	Crankshaft seal support - flywheel side

	DISASSEMBLY
 
· Unscrew the screws A1  and remove the flange  A .
	[image: ]

	ASSEMBLY
 
· Install the gasket A2  inside the flange A using the tool  ST_42 .
· Place the flange A  on the crankcase  B .
	[image: ]

	· Fix the flange  A  using the screws A1  respecting the fixing order as per illustration (tightening torque  10  Nm ).
	[image: ]

	Conrod and piston

	DISASSEMBLY
 
· Unscrew the screws B4  and remove the conrod caps B1a , B2a , B3a .
	[image: ]

	· Extract the conrod and piston P  from the crankcase C .
	[image: ]

	· Replace the bearings  D  on  B1a ,  B2a ,  B3a,  B1b ,  B2b ,  B3b .


NOTE:  the bearing position  D  on  B1a ,  B2a ,  B3a,  B1b ,  B2b ,  B3b  must be centered as per illustration.
 
· Install  B1a ,  B2a ,  B3a  su  B1b ,  B2b ,  B3b  using the screws  B4 .


NOTE:  do not tighten the screws  B4 . 
	[image: ]

	· Check the conrod and piston groups  P , weight difference must not exceed  10  gr .
· Unscrew the screws B4  and remove B1a ,  B2a ,  B3a da  B1b ,  B2b ,  B3b .
	[image: ]

	CHECKING AND OVERHAUL
 
· Measure the axial shift of crankshaft B .
· Axial shift must be a MIN 0.xx mm and MAX 0.xx mm .
· If the values measured do not correspond, replace thrust washers  C4 .
	[image: ]

	· Measure the dimension  H1 ,  H2 . 
· Calculate the clearance between  H1 ,  H2  which is to observe the values in  Tab.  5.8 .
5. 8
	Ref.
	Ø MIN
	Ø MAX
	CLEARANCE

	H1
	24.015
	24.025
	0.015 - 0.03

	H2
	23.995
	24
	





NOTE:
The  MAX  clearance increasing allowed is  0.01 mm .


 
· Measure the dimension  H3 ,  H7 . 
· Calculate the clearance between  H3 ,  H7  which is to observe the values in  Tab.  5.9 .
5. 9
	Ref.
	Ø MIN
	Ø MAX
	CLEARANCE

	H3
	46.021
	46.056
	0.021 - 0.072

	H7
	45.984
	46
	





NOTE:
The  MAX  clearance increasing allowed is  0.01 mm .


 
· Measure the dimension  H4 ,  H5 .
5.10
	Ref.
	MIN
	MAX

	H4
	23.077
	23.8

	H5
	131.48
	131.52
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	· Insert the gudgeon pin G into bearing G1 .
· Check the axis parallelism of the connecting rod big end and small end.
· Parallel deviation (value H6 ) measured at the tip of the gudgeonpin, must be a MIN 0,xx and MAX 0,xx mm .
· If the parallelism values do not comply with the specified ones, replace the connecting rod.
	[image: ]

	ASSEMBLY
 
· Rotate the crankshaft D  moving the crankpin D1  at BDC .
	[image: ]

	· The combustion chamber H of the piston must be oriented towards the inlet manifold.
	[image: ]

	· Lubricate the piston mantle, segments, conrod bearings and cylinder surface C with engine oil 15W-40 .
· Install the conrod and piston groups P about 10 mm of the piston skirt.
	[image: ]

	· Align the gudgeon pin axle with engine center axle.
· Rotate the piston P about 15° anticlockwise.
	[image: ]

	· This operation avoid the conrod impact against the oil sprayer E  during the conrod and piston installation inside the cylinder  C .
· Gently push the piston in the cylinder  C  paying attention to the sprayer  E .
	[image: ]

	· Lubricate the crankpins  with engine oil   15W-40 .
· Apply BRB100   MOLY GREASE  under the screw head  P1c .
· Place the conrod P1a  on crankpin  D1 .
· Install the cap  P1b  using the screws  P1c .


NOTE:  the caps P1b have the mating plan fractured, each cap can be mate with its origin conrod  P1a , pay attention to the right mating.
 
· Tighten the screws  P1c  respecting the tightening cycle below listed:
1. cycle 1: 5 Nm
2. cycle 2: 20 Nm
3. cycle 3: 33° 
4. cycle 4: 33°
	[image: ]

	Piston

	DISASSEMBLY
 
· Remove the lock ring R and extract the gudgeon pin G from the piston P .
	[image: ]

	· Remove the rings S1 , S2 , S3 from the piston P . 
	[image: ]

	CHECKING AND OVERHAUL
 
· Measure the piston diameter on point  X  ( 15 mm  from piston P base ) .
· If diemeter is lower than 80.922  mm , replace the short block or long block.
	[image: ]

	· Check the clearance between piston rings and their proper seats in piston P (dimension  Y1, Y2, Y3 ).
· If dimensions  Y1, Y2, Y3  detected does not match with values in  Tab.  5.11 , replace short block o long block.
	[image: ]

	· Insert piston rings  S1, S2, S3  inside the cylinder C .
· Check the rings gap distance (dimension  RG ).
· If dimension RG  detected does not match with values in Tab.  5.12 , replace the piston rings  S1, S2, S3 .
5.12
	Ref.
	MIN
	MAX
	MAX WEAR

	S1
	0.2
	0.35
	0.45

	S2
	0.4
	0.6
	0.7

	S3
	0.25
	0.45
	0.55





NOTE:
Piston rings  S1, S2, S3   cannot be replaced separately .
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	ASSEMBLY
 
· Install the rings  S1 ,  S2 ,  S3  on the piston  P .


NOTE:
position the piston rings gap at 120° from each other.
	[image: ]
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	· Apply  MOLYSLIP  on  gudgeon pin   G .
· Mate the conrod P1a with the piston P and install the gudgeon pin G .
· Install the lock rings R to lock the gudgeon pin G .
	 [image: ]

	Crankshaft

	DISASSEMBLY
 
· Take note of caps A1 , A2 , A3 marking their position on the crankcase.
· Unscrew the screws A and remove the caps  A1 ,  A2 ,  A3 , A4 .
· Remove the crankshaft B .
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	· Unscrew the screws C1 and remove the sprayers C2 .
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	· Remove the bearings C3 , C4 . 
	[image: ]

	· Remove the bearings  C5 ,  C4 from the caps  A1 ,  A2 ,  A3 ,  A4 .
	[image: ]

	CHECKING AND OVERHAUL
 
· Measure the cylinder diameter on point H8 , H9 , H10 .
· According to Tab.  5.13 , if the wear is higher than  81.032  mm , replace the short block or long block.


NOTE:
Cylinder grinding is forbidden.


5.13
	Ø MIN
	Ø MAX

	81.013
	81.027



	[image: ]

	· Measure the diameters  H11 ,  H12 . 
· Calculate the clearance between  H11 ,  H12  which is to observe the values in  Tab.  5.14 .


NOTE:
The  MAX  value of wear allowed is  0.xx mm .
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	· The MAX value of allowable irregularity of surface T is 0.2 mm .
· If the value is not observed,  replace the short block or long block.
	[image: ]

	· Check the oil ducts are free of dust and debris.
	[image: ]
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	ASSEMBLY
 
· Fix the sprayers C2 on the crankcase C using the screws C1 (tightening torque  8  Nm ).
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	· Install the bearings C3 on crankcase C  seats respecting the notches  C3a and make sure the oil delivery holes  C3b is matching with the crankcase ones.
	[image: ]

	· Install the bearings C4 on the crankcase C seats. 
	[image: ]
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	· Apply  GX100  on half bearing surface  C3 .
· Install the crankshaft B on the bearings C3 .
	[image: ]

	· Install the bearings  C5  on caps  A1 ,  A2 ,  A3  seats respecting the notches  C5a .
· Apply  GX100  on half bearing surface  C5
	[image: ]

	· Install the caps  A1 ,  A2 ,  A3 on the crankcase C respecting their original position using the screws A .
· Apply  MOLYSLIP  under the screw head  A
· Tighten the screws  A  respecting the tightening cycle below listed:
1. cycle 1: 15 Nm
2. cycle 2:  45°
3. cycle 3: 45°
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	· Install the bearing  C5  on cap  A4  seat respecting the notch  C5a .
	[image: ]

	· Install the bearings  C4  on the cap  A4  seat. 
	[image: ]

	· Install the gaskets A4a inside the proper seat on cap A4 and keep in position using the tool ST_02 .
· Apply  GX100  on half bearing surface  C5 .
· Install the cap A4 inside the crankcase C  paying attention to not cut the gasket A4a during installation.
· Apply  MOLYSLIP  under the screw head  A
· Tighten the screws  A  respecting the tightening cycle below listed:
1. cycle 1: 15 Nm
2. cycle 2:  45°
3. cycle 3: 45°
	[image: ]


 






















	$MACHINE$

	$INSTRUCTION$





		Errore. Nel documento non esiste testo dello stile specificato.



	ERRORE. NEL DOCUMENTO NON ESISTE TESTO DELLO STILE SPECIFICATO.
	[image: ]





	[image: ]
	ERRORE. NEL DOCUMENTO NON ESISTE TESTO DELLO STILE SPECIFICATO.
		Errore. Nel documento non esiste testo dello stile specificato.








	EN
	4
	




	
	5
	EN



[image: C:\Users\f.filippi\Documents\job\lombardini\RETRO.png]



imgrId10166a85b36c14977.png




imgrId10276a85b36c6cea3.png




imgrId10446a85b36e98097.png




imgrId10466a85b37254faf.png




imgrId10546a85b3710d2a5.png
[d

[d

[d





imgrId11216a85b36986c8a.png




imgrId11596a85b36a1a0bb.png




imgrId12066a85b36893db1.png




imgrId12086a85b367dc7ec.png




imgrId12566a85b36b565b2.png




imgrId13876a85b368cda22.png




imgrId13956a85b36bcce62.png




imgrId14046a85b367cd4b0.png




imgrId15526a85b367b7e54.png




imgrId16366a85b370953af.png




imgrId16386a85b36925a17.png




imgrId16396a85b36fc347e.png




imgrId16496a85b3674ee58.png




imgrId16716a85b36c44035.png




image2.png
KOHLER.

IN POWER. SINCE 1920.

Lombardini s.r.. is a part of Kohler Group.
Lombardini has manufacturing facilities
in ltaly, Slovakia and India and sales
subsidiaries in France, Germany, UK, Spain
and Singapore. Kohler/Lombardini reserves
the right to make modifications without prior
notice.

www.lombardini.it

DEUTSCHLAND
Lombardini Motoren GmbH
Fritz-Klatte-Str. 6, Biirogebéude 2
D - 65933 Frankfurt

Hessen, DEUTSCHLAND

T. +49-(0)69-9508160

F. +49-(0)69-950816-30

EUROPE

Lombardini Srl

Via Cav. del lavoro

A. Lombardini n° 2

42124 Reggio Emilia, ITALY
T. +39-(0)522-389-1

F. +39-(0)522-389-503

UK

Lombardini U.K. Ltd

1, Rochester Barn - Eynsham Road
OX2 9NH

Oxford, UK

T. +44-(0)1865-863858

F. +44-(0)1865-861754

USA & CANADA

Kohler Co.

444 Highland Drive,

Kohler - Wisconsin (53044), US
T. +1 920 457 4441

F. +1 920 459 1570

ESPANA _
Lombardini ESPARA, S.L.
P.l. Cova Solera 1-9

08191 - Rubi (Barcelona)
ESPANA

T. +434-(0)9358-62111

F. +34-(0)9369-71613

FRANCE

Lombardini France S.a.s.
47 Aliée de Riottier,

69400 Limas, FRANCE

T. +33-(0)474-626500

F. +33-(0)474-623945

CHINA & ROAPAC

Kohler China INVESTMENT Co. Ltd

10.158, Jiang Chang San Road,
200436, Zhabe, Shanghai
CHINA

Tel: +86 400-0120-648

Fax: +86 21 61078904




imgrId17106a85b366e0c67.png




imgrId17376a85b3675725a.png




imgrId17836a85b36eba9fb.jpg




imgrId18416a85b371b8646.png




imgrId19266a85b36d8251f.png




imgrId20766a85b368234c9.png




imgrId21146a85b36c8e4c6.png




imgrId21156a85b36e6a821.png
i




imgrId21426a85b36e4cc24.png




imgrId21536a85b36975876.png




imgrId22316a85b3716ac5d.png




imgrId22526a85b36cc34d0.png




imgrId24836a85b36db1171.png




imgrId25066a85b3711efa2.png




imgrId25226a85b36dd2638.png




imgrId25536a85b3669b137.png




imgrId25576a85b3678287c.png




imgrId27566a85b37009749.png




imgrId27946a85b36ca4ac4.png




imgrId28106a85b36d600c7.png




imgrId28446a85b36a69db8.png




imgrId28706a85b368bbf28.png




imgrId29146a85b36e0fda2.png




imgrId29466a85b36ba1455.png




imgrId29676a85b36ef182e.png




imgrId30186a85b36806dc5.png




imgrId30186a85b371ab8c7.png




imgrId30626a85b3728a534.png




imgrId31146a85b36e5e4cc.png




imgrId31506a85b36d07f4a.png




imgrId31586a85b370e7018.png




imgrId31676a85b36b22d5f.png




imgrId31846a85b36679459.png




imgrId32706a85b370b28af.png




imgrId33096a85b37030cd2.png




imgrId33496a85b36bebbdb.png




imgrId33506a85b36b68ae0.png




imgrId33606a85b37249d7a.png




imgrId33646a85b36c06c62.png




imgrId34556a85b366855bc.png




imgrId34626a85b36eac833.png




imgrId34836a85b3666e0bc.png




imgrId35036a85b36f73b58.png




imgrId35616a85b36ab9478.png




imgrId36086a85b36e35a9e.png




imgrId36496a85b36d8e5db.png




imgrId36586a85b36ecf3ea.png




imgrId37106a85b3707716f.png




imgrId37176a85b3706d36d.png




imgrId38576a85b3699f380.png




imgrId38726a85b369dcd60.png




imgrId38766a85b36dbc763.png




imgrId38786a85b368ec33c.png




imgrId38806a85b3668fba4.png




imgrId39066a85b36d14849.png




imgrId39106a85b3719446c.png
st

52





imgrId39386a85b36d79824.png




imgrId39386a85b3719c1fb.png




imgrId39716a85b36e7c98e.png




imgrId39966a85b36ec63e3.png




imgrId40246a85b36a2a518.png




imgrId41516a85b36d34421.png




imgrId42866a85b3663f93e.png




imgrId43056a85b36ac7d3d.png




imgrId43076a85b36f502a3.png




imgrId44626a85b3717e329.png




imgrId44866a85b366635c0.png




imgrId44976a85b369c491d.png




imgrId45876a85b3664ba5d.png




imgrId46066a85b36a91067.png




imgrId46156a85b36992ec7.png




imgrId46426a85b36cf17b9.png




imgrId46456a85b36cba118.png




imgrId47166a85b3721633b.png




imgrId47646a85b367afdb3.png




imgrId47926a85b36969b49.png




imgrId50326a85b36812fd9.png




imgrId50526a85b3694f109.png




imgrId51396a85b36fb983e.png




imgrId52636a85b36f29f83.png




imgrId52716a85b36b2a30d.jpg




imgrId52856a85b36915efd.png




imgrId52936a85b36b4190c.png




imgrId53486a85b36f13cc7.png




imgrId54076a85b366ca631.png




imgrId54346a85b36a039d9.png




imgrId54986a85b36ff297d.png




imgrId55376a85b36e9f92f.png




imgrId55676a85b36d6c076.png




imgrId55826a85b370541ad.png




imgrId56506a85b36f3610d.png




imgrId56986a85b36dc6e11.png




imgrId57656a85b37106943.png




imgrId57926a85b370dbb44.png




imgrId58646a85b36e41cea.png




imgrId59306a85b3704b638.png




imgrId59556a85b36c52dd2.png




imgrId60316a85b369ba12c.png




imgrId60386a85b36a9d318.png




imgrId61246a85b370d063c.png




imgrId61716a85b3703904c.png




imgrId62406a85b371d9cec.png




imgrId62536a85b3705fad5.png




imgrId62816a85b36cb0c21.png




imgrId63046a85b366af135.png




imgrId63966a85b36e8b6e2.png




imgrId64076a85b36a5d7b6.png




imgrId64346a85b366d58ce.png




imgrId64846a85b36632ea1.jpg




imgrId65086a85b36c2260c.png




imgrId65956a85b36b85eb0.png




imgrId66116a85b3681bbf9.png




imgrId66906a85b3672dba4.png




imgrId67206a85b36d5494b.png




imgrId67806a85b372759f0.png




imgrId67876a85b36ad66a9.png




imgrId68026a85b36f5b59c.png




imgrId68126a85b372202d3.png




imgrId68516a85b36d1fb30.png




imgrId68646a85b3714a6b1.png




imgrId68886a85b367c2135.png




imgrId68906a85b36bc0751.png




imgrId69966a85b371c3def.png




imgrId70056a85b37134a08.png




imgrId70116a85b37140db6.png




imgrId70166a85b3726c3e3.png




imgrId70186a85b36f89bf3.png




imgrId70846a85b36b9210c.png




imgrId70866a85b372073b2.png
12

12

12

12





imgrId70906a85b369ed0c5.png




imgrId71486a85b371d156b.png




imgrId71756a85b3727d86e.png




imgrId71846a85b36f0826a.png




imgrId71916a85b36a858da.png
E3
F2
T





imgrId72376a85b371e53d2.png




imgrId73536a85b37241c16.png




imgrId74156a85b36863e1d.png




imgrId74416a85b36c5fbab.png




imgrId74446a85b3701febf.png




imgrId75156a85b3712a2a7.png
[p———
| ® S®





imgrId75176a85b3680009b.png




imgrId75346a85b37015d7c.png




imgrId76066a85b369af591.png




imgrId76356a85b3725eae5.png
Coa————>
f

s—————

A -A2-A3





imgrId76376a85b369d14cf.png




imgrId77066a85b36fd940b.png




imgrId77116a85b36fd0ff5.png




imgrId77156a85b36c82ddc.png




imgrId77186a85b36770cd1.png




imgrId77236a85b36fe5d7d.png




imgrId77336a85b367632f3.png




imgrId77776a85b3695f079.png




imgrId77946a85b3718963e.png




imgrId78236a85b36f95077.png




imgrId78346a85b36eb66f1.png




imgrId78416a85b3694355e.png




imgrId78566a85b3715471a.png




imgrId78626a85b36f435b1.png




imgrId79926a85b36f672e7.png




imgrId80126a85b36c311c8.png




imgrId80126a85b3716080e.png




imgrId80156a85b36e83b6d.png




imgrId80266a85b368a0ded.png




imgrId80796a85b370c6595.png




imgrId81236a85b370aa7d1.png




imgrId82056a85b36f7e530.png




imgrId82416a85b36edbbc5.png




imgrId82586a85b37175df6.png




imgrId82676a85b37115013.png




imgrId82776a85b36bdd7d1.png




imgrId82866a85b36a774e8.png




imgrId82996a85b36fac25c.png




imgrId83536a85b36e1c0ca.png




imgrId84316a85b3707f5c8.png




imgrId85614436.jpg




imgrId86136a85b36e26f87.png




imgrId86566a85b368b1617.png




imgrId86706a85b36934b1e.png




imgrId87406a85b36b77f25.png




imgrId88786a85b36da4628.png




imgrId89256a85b367a38bc.png




imgrId89356a85b366c0755.png




imgrId89916a85b36e052ea.png




imgrId90666a85b367e914c.png




imgrId90706a85b36d4a1a8.png




imgrId90826a85b36799a67.png




imgrId90896a85b3723991f.png




imgrId91116a85b3720fb62.png




imgrId91206a85b36e57113.png
Uz”@%





imgrId91676a85b36c9acea.png




imgrId91836a85b36fa1226.png




imgrId92226a85b371f1eba.png




imgrId92686a85b36bb2df5.png




imgrId92786a85b36d2ae3e.png




imgrId93336a85b36d3e379.png




imgrId93586a85b36c77f80.png




imgrId94526a85b370a0315.png




imgrId95146a85b36de10d9.png




imgrId95226a85b370be775.png




imgrId95476a85b36ee6d8c.png




imgrId96246a85b36b09d7b.png




imgrId96246a85b36cdb75a.png




imgrId96556a85b36e72d7d.png




imgrId96576a85b3722b39e.png




imgrId96836a85b3665678e.png




imgrId97056a85b36ded312.png




imgrId98776a85b36f1f210.png




imgrId99066a85b36ce6051.png




imgrId99456a85b36ccf7de.png




imgrId99636a85b3678f365.png




imgrId99826a85b36aacbfb.png




imgrId99906a85b36d99418.png




image1.png
™ rehlko




