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Caution 
 
 

Be sure to read this instruction manual carefully and strictly observe the safety and 

operation instructions herein, especially the warnings and cautions, so as to reduce the 

possibilities of personnel injury, property loss, engine performance deterioration, premature 

wear or damage. 

Warnings in this manual must be observed strictly. Failure to do so can cause burns, amputation, 

mutilation, asphyxiation, other personal injury or death. Cautions are provided for the user to 

operate the engine in a proper way, so as to avoid damage to engine parts and engine 

performance deterioration. Warnings and cautions in this manual are not complete because 

Shanghai Diesel Engine Co., Ltd. (SDEC) has no possibility and is not able to foresee all 

potential risks resulted from the failures to follow the safety cautions and operation instructions. 
 
 
 
 

 
Repair, Technical Consultation, Complaint and Suggestion 

 
For engine repair, technical consultation, complaints or suggestions, please contact SDEC’s 

after-sale service center: spare@sdecie.com. 

Please provide the following information for product repair: 

The model of the diesel engine  

The order number of the diesel engine  

The serial number of the diesel engine 

The date of the equipment procurement 

The detailed description of the fault  

The address and phone number of contact person 
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1 Introduction  

1.1 To Users and Operators 

Thank you for purchasing the engine of C series of Shanghai Diesel Engine Co., Ltd.  

C series engine is jointly developed by SDEC and FEV of Germany on the basis of the product that adopted 
the technologies of 3300 series diesel engines introduced from Caterpillar and had been produced under 
license from Caterpillar for 20 years since 1987. The engine has a complete improvement on its fuel system, 
air charging system, intake and exhaust system and combustion chamber to achieve good fuel economy and 
low emissions level while maintains the basic architecture, good reliability and powerfulness of the base 
engine. The engine has power ranging from 114 kW to 248 kW with speed rang of 1500 rpm to 2200 rpm. 
Being compliant with China Stage I and China Stage II, the engine is an idea power for construction 
machinery, generator sets, marine applications and vehicles. There are two main variants: C6121 and SC11CB 

This manual contains main engine structures, information and instructions about engine operation, general 
troubleshooting, engine maintenance and service, assembly and disassembly as well as inspection of some 
components. For a better and safer operation of the engine, read and study the information and instructions in 
this Manual carefully before starting operation. 

Some specifications and illustrations in this publication may slightly differ from those of your engine because 
of continuous improvement on performance and structure that may have caused changes to your engine. The 
changes will be covered in next edition.  

Your comments and suggestions on the manual will be much appreciated. Please contact our sales’ service 
center if any.       

 

1.2 Safety Information  

1.2.1 To prevent accidental personal injury, all external rotating parts should be provided with protective 
guards and covers.  
1.2.2 The engine must be stopped before the engine and its driving devices can be adjusted or repaired. 
1.2.3 Do not wear loose clothes when working around the engine or machine. 
1.2.4. During work in an enclosed shop, put on ear plugs to prevent hurt of hearing while the engine is 
running.  
1.2.5. Wear protective glasses, work clothes, safety hat and other protective equipment when necessary.  
1.2.6. Put on protective glasses and work clothes while cleaning with pressure air or pressure water. The 
maximum air pressure and water pressure should not exceed 205 kPa and 275 kPa respectively.   
1.2.7. Do not smoke when refilling fuel, so as to avoid burning of fuel fumes.   
1.2.8. Do not smoke when checking the electrolyte level of a battery because battery might emit flammable 
fumes.   
1.2.9. Electrolyte is an acid. Avoid contact with your eyes and skin while refilling. 
1.2.10. Be sure there is proper ventilation in the shop where the engine operates. 
1.2.11. Do not attempt to do a repair what you don’t understand to avoid a bad consequence.  
1.2.12. Take off all tools, wires and other articles from the engine before it starts. 
1.2.13. Wipe up any overflow of lube oil, fuel, coolant and other liquids on the engine before it starts. 
1.2.14. Make sure that there is an appropriate, safe and reliable way for disposal of waste oil. 
1.2.15. Keep oily rags in a fireproof container.  Do not place rags on the engine. 
1.2.16. Do not keep flammable liquids near the engine. 
1.2.17. To prevent unexpected engine starting, disconnect the grounding wire of the batteries and insulate it 
with tapes before repairing the engine.   
1.2.18. Disconnect the battery to the engine when it will not been used for a long time or when it is under 
repair to avoid unexpected starting.   
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1.2.19. It is absolutely prohibited to start the engine when the speed control linkage of the governor is 
removed. 
1.2.20. Before staring the engine which has been just repaired, be ready to cut off air supply so that the engine 
can be stopped as soon as it runs away after starting. 
1.2.21. Be careful when refilling coolant into closed cooling system while the engine is running to avoid being 
hurt by coolant steam.  Open the pressure cap only when the coolant temperature is below 70 .℃  
 

1.3 Necessary Information for Engine Operation 

1.3.1. Check the engine after installation on the machine and before start.  

1.3.2. Make good “Starting Preparation” before each engine starting. Remember not to apply any load when 
starting engine. 

1.3.3. Break-in a new engine or an overhauled engine for 60 hours before normal operation. 

1.3.4. Run the engine without load for 3~5 min after starting up and then increase load gradually. Run the 
engine with full load only when the coolant temperature reaches over 75℃, oil temperature over 50℃ and oil 
pressure over 0.4 MPa.  

1.3.5. For a new engine or an engine with replaced turbocharger, filling the turbocharger with 50~60 ml lube 
oil from oil inlet port to prevent the turbo bearing from being damaged when starting due to lack of lube oil. 
Remove the oil inlet pipe of the turbocharger and fill lube oil from the oil inlet. 

1.3.6. Do not use mixture of lube oils with different specifications.  

1.3.7. Do not start the engine without an air filter. Air filter can prevent dust and particles from entering the 
engine thus to avoid early engine wear.  

1.3.8. Observe engine operation and values indicated by all instruments when the engine runs. Take quick 
engine stopping measures when emergency occurs to avoid engine seizure arising from engine overheat due to 
lack of coolant or decreased oil pressure.   

1.3.9. Check all fuel lines for leaks regularly while the engine is running because the fuel lines are on the 
exhaust side. Remove any problems timely to avoid fire.  

1.3.10. Adjust the belt tension and drive device only when the engine is stopped.   

1.3.11. Unload the engine slowly to prevent the engine from running away due to malfunction of the governor 
resulting from sudden decrease of load.   

1.3.12. Replace the malfunctioning thermostat timely and do not operate the engine without thermostat.    

1.3.13. Drain up coolant in the engine after it is stopped, especially when the engine is used under freezing 
cold weather without using antifreeze, to prevent the block and other relevant parts from frozen fracture. 

1.3.14. Check all connecting bolts and nuts regularly for looseness.  

1.3.15. Do not remove any lead seals on the engine and make adjustment at discretion. Send the engine to 
designated shops for adjustment or repair if necessary.  

1.3.16 Perform daily and three-level maintenances as per the requirements and instructions of this Manual.  
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2. General 
2.1 Engine Outlines and Information 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2-1 C6121 & SC11CB Diesel Engines (Turbocharged) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2-2 C6121 & SC11CB Diesel Engines (Turbocharged and Intercooled)  
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 Fig 2-3 Engine Outlines and Auxiliary Arrangement of C6121 & SC11CB Diesel Engines 
     

(1) Air filter     (2) Turbocharger    (3) Turbine outlet pipe    (4) Muffler  

(5) Crankcase breather     (6) Fan    (7) Lifting eye    (8) Oil filler 

(9) Fuel injection pump    (10) Fuel filter      (11) Fuel priming pump   

(12) Crankcase vent pipe   (13) Speed sensor   (14) Crankshaft pulley     

(15) Flywheel housing   (16) Oil drain     (17) Oil dipstick   (18) Oil filter 

(19) Oil cooler   (20) Vibration damper    (21) Water pump 
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2.2 Engine Nameplate 

C6121 & SC11CB diesel engines have a permanent nameplate that contains important information such as 
model, order number, production number, date of manufacture, rated power, rated speed, etc. Record that 
information in the logs of your engine or the equipment to which the engine is applied and provide them when 
contacting us for repair or quality feedback. The information is helpful for us to provide good solutions to 
your problems. Please keep the nameplate in good order. 

 
The nameplate is usually located on the left side of the cylinder head and near the gear housing. 
 
An Example of Engine Nameplate 
 
 
 
 
 
 
 
 
 
 
 
 
            

              

 

Fig. 2-4 Engine Nameplate of C6121 & SC11B Diesel Engine  
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2.3 Engine Specifications  

2.3.1 Basic Parameters  

Model (Order Number) C6121(CXXXX) & SC11CB(CBXXXX) 
Type In-line, 4-stroke, water cooled, direct injection 

Bore×Stroke (mm) 120.65×152.4 
Number of cylinders 6 

Total displacement (L) 10.45 
Firing order 1－5－3－6－2－4 

Rotation 
(viewed from flywheel end) Counterclockwise 

Aspiration Turbocharged Turbocharger and inter-cooled 
Net weight (kg) 960 980 

Length, mm 1,270 
Width, mm 790 

 
Dimensions 

Height, mm 1,166 
 

 
Order of cylinders and valves viewed from the front end is as showed below: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2-5 Scheme of Cylinders and Valves  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Intake valve

Exhaust valve  

Fl
yw

he
el
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2.3.2 Specifications of Main Engine Models  
 

Aspiration Turbocharged Turbocharger & Intercooled 

Model C6121ZG50 C6121ZG50B C6121ZLG80B SC11CB320G2
Order Number CXXXX CXXXX CXXXX CBXXXX 

Power output 
Rated speed r/min 2,200 2,100 
Rated power kW 162 224 235 

Others 
Water outlet temp. ℃ ≤99 
Air inlet temp. 
(after intercooler) 

℃ 
─ 50 

Exhaust temperature 
(before turbine).  

℃ 
≤700 

High idle r/min 2,420 2,310 
Low idle r/min 750 
Emissions level   China Stage 1/ Stage 2 China Stage 2 
Altitude level m 2,400 3,500 2,000 2,400 
First overhaul period h 8,000 

Note: the above performance data are those of basic engines. The performance data of a specific engine refer 
to the ones on its nameplate. 
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2.4 Torques for Metric Standard Fasteners  

Torque  Size Nm 
M6 12±3 
M8 28±7 

M10 55±10 
M12 100±20 
M14 160±30 
M16 240±40 
M20 460±60 
M24 800±100 
M30 1600±200 
M36 2700±300 

 
2.5 Torques for SAE Inch Standard Fasteners  
 

Torque Size N·m 
1/4 12±3 

5/16 25±6 
3/8 47±9 

7/16 70±15 
1/2 105±20 

9/16 160±30 
5/8 215±40 
3/4 370±50 
7/8 620±80 
1 900±100 

11/8 1300±150 
11/4 1800±200 
13/8 2400±300 
11/2 3100±350 

 
 
Note:  
(1) All standard fasteners will be tightened according to the torques listed above, unless otherwise specified in 
this Manual. 
(2) Fasteners of metric and SAE inch systems are not exchangeable. Be sure to install correct ones. Failure to 
do so will damage threads and parts. A metric bolt can be identified by a symbol like 8.8, or 10.9 etc. on its 
head indicating bolt strength grade, while a bolt of inch system has six short lines on its head. Pay attention to 
the difference when assembling and disassembling. Fasteners of same system and same size can be 
exchanged.   
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3 Main Engine Systems 
3.1 Fuel System  
 
 
 
 
 
 
    
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Fig 3-1 Schematic Diagram of the Fuel System  
 

(1)Fuel tank   (2) Fuel return line   (3) Priming pump   (4) Injector  (5) High-pressure fuel line 

(6) Fuel injection pump   (7) Primary fuel filter   (8) Check valve   (9) Fuel transfer pump  

(10) Secondary fuel filter   (11) Constant bleed orifice   (12) Fuel injection pump housing  

 

Fuel system consists of fuel tank, fuel filter, fuel transfer pump, fuel injection pump, fuel injector, high/low 
pressure fuel pipes and fuel return pipes.  

Caution: Replace the fuel filter according to the maintenance plan below. Failure to do so will cause 
engine power decrease or even damage to the fuel injection pump and injectors. 
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3.2 Air Intake and Exhaust System                             
 
                    
 
 
 
 
 
 
 
 
 

 

 

 

Fig 3-2 Schematic Diagram of Air Intake and Exhaust System 

(1) Exhaust manifold  (2) Intercooler/Air inlet tube  (3) Exhaust valve（4) Intake valve  (5)Turbine outlet   
(6) Turbine of turbocharger  (7) Compressor of turbocharger  (8) Compressor inlet 

The working flow of the air intake and exhaust system is as shown in Fig3-2. The system consists of air filter 
(not shown in the fig.), intake and exhaust manifolds, cylinder head, intake and exhaust valves and 
turbocharger. A air -to-water intercooler or an air-to-air intercooler is applied to a turbocharged and 
intercooled engine.  

To further improve C6121 & SC11CB engine performances, an intercool technology is adopted, having an 
intercooler between the compressor and the intake manifold. The intercooler cools compressed air from the 
compressor before air goes into the engine. There are two types of intercooler for C6121 & SC11BC engines: 
air -to- water intercooler and air-to-air intercooler. 

An air-to-water intercooler usually utilizes engine coolant as cooling media and it can be installed on cylinder 
head. An air-to-air intercooler adopts fan as cooling source and it is usually installed on a vehicle chassis. 
Refer to Fig 3-3a and Fig 3-3b for system components and working flow.  
 

 

Fig 3-3a Air -to- Water Intercooler System 

(1) Intercooler     (2) Outlet of turbine     (3) Turbine   (4) Outlet of compressor  (5) Compressor        
(6) Inlet of compressor  (7) Cylinder    (8) Exhaust manifold   (9) Inlet of turbine    (10) Cylinder 
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Fig 3-3b Air-to-Air Intercooler System 
 
 
3.3 Lubricating System 

 
Fig 3-4 Schematic Diagram of the Lubricating System (Warm State) 

 
(1) Oil passage (to front idle gear)   (2) Oil passage (to turbocharger and fuel injection pump) 
(3) Rocker arm shaft    (4) Oil pressure sensor connection    (5) Oil manifold     (6) Piston cooling jet 
(7) Camshaft bearing bore    (8) Oil cooler bypass valve  (9) Oil filter bypass valve     (10) Oil cooler      
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(11) Oil filter    (12) Turbocharger     (13) Oil pump     (14) Oil pan  

Oil pump (13) pulls oil from oil pan (14) and then pushes the oil to oil cooler ⑩.  From the oil cooler, oil 
goes to oil filter (11) and then to oil manifold ⑤.  From the oil manifold, oil goes to all main bearings, and 
piston cooling jets ⑥.  Oil passages in the crankshaft send oil to the connecting rod bearings.  Oil from the 
front main bearing goes through oil passage ① to the bearing for the fuel injection pump idler gear and 
camshaft bearing bore ⑦.  The front camshaft bearing is the only bearing to get pressure lubrication.  

Oil passage ② from No. 4 main bearing sends oil to turbocharger (12) and the fuel injection pump housing 
on the right side of the engine.  

An oil passage from the rear of the cylinder block goes below the head bolt hole and connects with a drilled 
passage that goes up next to the head bolt hole.  A hollow dowel connects the vertical oil passage in the 
cylinder block to the oil passage in the head.  The spacer plate has a hole with a counter-bore on each side 
that the hollow dowel goes through.  An O-ring is in each counter-bore to prevent oil leakage around hollow 
dowel.  Oil flows through the hollow dowel into a vertical passage in the cylinder head to the rocker arm 
shaft bracket.  The rocker arm shaft has an orifice to restrict the oil flow to the rocker arms.  The rear rocker 
arm bracket also has an O-ring that seals against the head bolt. This seal prevents oil from going down around 
the head bolt and leaking past the head gasket or spacer plate gasket.  The O-ring must be replaced each time 
the head bolt is removed from the rear rocker arm bracket. 

   
Fig 3-5 Diagram of Rocker Arm Oil Supply 
 

Holes in the rocker arm shafts let the oil give lubrication to the valve system components in the cylinder head.  
After the lubrication oil has done its work, it goes back to the engine oil pan. 
There is a bypass valve in the oil pump. This bypass valve controls the pressure of the oil coming from the oil 
pump.  The oil pump can put more oil into the system than is needed. When there is more oil than needed, 
the oil pressure increases and the bypass valve will open.  This allows the oil that is not needed to go back to 
the engine oil pan. 
With the engine cold (starting conditions), bypass valves ⑧  and ⑨  will open and give immediate 
lubrication to all components when cold oil with high viscosity causes a restriction to the oil flow through oil 
cooler ⑩ and oil filter (11).  Oil pump (13) sends the cold oil through the bypass valves around the oil 
cooler and oil filter to oil manifold ⑤ in the cylinder block. 
When the oil gets warm, the pressure difference inside the bypass valve decreases and then the bypass valve 
closes. At this point, there comes a normal flow of oil through the oil cooler and oil filter. 
The bypass valves will also open when there is a restriction in the oil cooler or oil filter. This action allows the 
engine to get a normal lubrication when the oil cooler or oil filter has restriction. 
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                       Fig 3-6 Diagram of Oil flow (Engine Cold) 
(8) Oil cooler bypass valve    (9) Oil filter bypass valve     (10) Oil cooler 
(11) Oil filter     (12) Turbocharger     (13) Oil pump    (14) Oil pan   

 

3.4 Cooling System 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 3-7 Diagram of Coolant flow  

(1) Radiator   (2) Pressure cap   (3) Radiator inlet line    (4) Thermostat 
(5) Cylinder head   (6) Cylinder block   (7) Water pump inlet line    (8)Water pump 
(9) Internal bypass line   (10)Oil filter   (11) Oil cooler   (12) Elbow  (13) Cylinder liner 

 

Fig 3-7 shows coolant flow of the cooling system of C6121 & SC11CB turbocharged engines. Circulation of 
the cooling system relies on the water pump (8). The thermostat (4) controls the direction of the flow 
according to the temperature of the coolant to keep the engine in normal operation temperature.  

The temperatures of opening and full open of the thermostat of both engines are 79℃ and 91℃ respectively.  
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4 Engine Operation  
4.1 Fuel  
C6121 & SC11CB engines require light diesel fuel which is equivalent to NO.1-D and NO.2-DN of 
ASTMD975.  
Selection of oil grade is determined by the lowest ambient temperature. The solid point of fuel must be at least 
6℃ lower than ambient temperature to avoid difficulty in starting and operation. For example, fuel grade 
“No –10” is suitable for the ambient temperature of 0℃. 

4.2 Lubricating Oil  
The function of engine lubricating oil is to lubricate and cool moving parts, take away impurity, and keep 
parts from rust and corrosion. Since lube oil is vital to engine operation and service life, it is important to 
choose oil with proper grade and specifications.  
Lube oil of CF grade or above is required for C6121 & SC11CB engines. Lube oil of CD grade can be used 
when the engines are used for construction machinery and when oil of CF grade is not available. We 
recommend 15W/40CF-4 for most areas, and 10W/40CF-4 for ambient temperature below -15℃ to have easy 
starting and sufficient lubrication. Lube oil of 5W/50SJ/CF-4 or lube oil of suitable signal grade is required 
for engines often operate in freezing cold areas where ambient temperature are below -23℃ and no measures 
are taken to keep them warm after their operations stop. Selection of lube oil with proper viscosity is 
determined by the lowest and highest ambient operation temperatures. The table below shows relationship 
between lube oil viscosity and ambient temperature for your reference. In cold whether, check dipstick for oil 
viscosity before starting engine. If the oil on the dipstick can drip freely, it will have a normal circulatory flow; 
if not, choose one with the viscosity suitable for lower ambient temperature.  
Relationship between viscosity of lube oil and ambient temperature  
 

  Suitable to ambient temperature, ℃ Viscosity 
From   To 

SAE 30 
SAE 40 

SAE 5W-20 
SAE 10W-30 
SAE 15W-40 

0 
5 

-25 
-20 
-20 

40 
50 
10 
40 
50 

Clean lube oil is required for filling. Keep water away from lubricating system when filling. If different 
branded lube oil has to be used, clean the lubricating system thoroughly before filling.  
Caution: Do not use mixtures of different branded oils. 
 
Part numbers of SDEC-designated special lubricating oil of grade CF-4 15W-40 are as follows: 

Y/1511000001 (3.5 kg) Y/1511000002 (16 kg) Y/AG0105 (3.5 kg) Y/AG0106 (16 kg) 
 
4.3 Coolant 
Use proper coolant for the engine which is mixture of:  
·Water for filling use, and 
·Antifreeze, and/or  
·Antirust for cooling system 
Each above element should be taken in specified amount in order to ensure proper function of cooling system.  
Water for filling use 
Water for filling use should be soft. Processed tap water is recommended. Do not use water directly from river, 
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lake, or sea or other unprocessed hard water.  
Requirements on water for the cooling system 

Matter in water  Limits 
Chloride  ≤50 ppm  
Sulfate ≤50 ppm  

 Inorganic salt (such as calcium carbonate) ≤100 ppm  
Soluble solid ≤250 ppm  
PH number ≥6.5  

ppm=parts per million 
Antifreeze   
Ethylene glycol is usually used as antifreeze. The amount of antifreeze in coolant must be enough for the 
coolant to meet the antifreeze requirement at the lowest anticipated ambient temperature. The table below 
shows the relation between concentrations and temperatures of antifreeze. Be very careful when coolant with 
antifreeze of over 60% has to be used.  

Concentration of antifreeze  
 
 
 
 
 

Caution: Never use 100% antifreeze as coolant. 
 
Supplemental coolant additive (antirust) 
Antirust, the supplemental coolant additive, helps prevent rust, scale and mineral deposits. It helps protect all 
metals, including aluminum from corrosion. In addition, it will not affect gaskets and hoses. The solution is 
compatible with glycol.  
Coolant containing antifreeze and antirust should be replaced regularly. Changing interval is as per the 
instruction of antifreeze and antirust manufacturer or every 2000 operation hours or every 2 years (whichever 
comes first). Drain up coolant in the coolant system and clean the system thoroughly when replacing coolant. 
Refer to Section 5.1.1 for cleaning. 
Do not mix different branded antifreeze and antirust. Clean the cooling system thoroughly if differently 
branded antifreeze or/and antirust has to been used.  
Any contact of antifreeze or antirust with skin and eyes should be avoided when filling to prevent personal 
injury.  
Caution: Add antifreeze and antirust according to the instructions of the providers. 
Caution: As antifreeze and antirust contain acid, keep skin and eyes free from them when making 
supplement or mixture. 
It is recommended to use SDEC- designated special organic coolant (anti-freezing type) for any climate. The 
coolant is proved to be of antifreeze, anticorrosion, good thermal conductivity, performance stability, and 
environmental friendliness. 

Name Part No. Freezing point/℃ Boiling point/℃
SDEC-designated special organic coolant F/LQY-45 -45 108 

Caution: Anti-freezing liquid must be replaced every 385,000 km, 6,000 hours or 2 years, whichever 
comes first. Drain up anti-freezing liquid to remove harmful chemical deposit and fill new one.  

Antifreeze temperature  Concentration 
-15℃ 30％antifreeze, 70％water 
-23℃ 40％ antifreeze, 60％water 
-37℃ 50％ antifreeze, 50％water 
-51℃ 60％  antifreeze, 40％water 
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4.4 Starting 
4.4.1 Preparation for Starting  
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
 
 
   
 
 
 
 
 
 
 
                                                                  

 
 
 

 

 

 

4.4.2 Starting Procedure 
(1) Be sure to complete all necessary preparation and inspection before starting. 
(2) Disconnect load from the engine. Place the transmission in neutral if the engine transfers power through it. 
Disconnect clutch if equipped. For generator sets, open the main electrical circuit.  
(3) Place the throttle in half engine speed position and move the throttle rack to supply position.   
(4) Turn electrical key to “ON” position before starting. Cold starting aid starts to work (if equipped) and 
indicator DJ light is on. The heating lasts over 50 seconds and then DJ flashes. Start the engine when DJ 

Fig 4-1

(3) Check the coolant level in the radiator. Maintain 
the coolant level within 10~15 mm below the 
bottom of the filler 

Fig 4-2 

(4) Check oil level in the oil pan. Maintain the oil 
level between FULL and ADD marks on the 
dipstick. Add oil when necessary.  
(5) The fuel system will air after the engine is 
stopped working for many days or when a new fuel 
filter is used. So fill the system with fuel and bleed 
air in the system.   
(6) Check starting motor wires for abnormal 
condition. 
(7) Be sure that all safety devices are installed in 
place and throttle linkage and drive devices are free Fig 4-3

 

 

(1) Perform daily and other regular maintenances 
before starting engine. Make a visual check around 
the engine and starting system and remove problems 
timely if any. Though such check sometimes takes 
more than 10 minutes, it helps prevent major repairs 
in future. 
(2) Check the service indicator of the air filter. If the 
red is visible, service the air filter.  
Caution: Never start the engine without an air 
filter, or else it will cause early engine wear. 
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flashes. The heating device will stop working if no starting is performed or the engine fails to start within 30 
seconds. Turn the key to “OFF” position and wait for 5 seconds before making another starting, and repeat the 
above process.  
Turn the start switch to “START” position and hold it until engine starts within 30 seconds. If the engine fails 
to start within 30 seconds, release the switch and wait for 2 minutes to let the starting motor cool down before 
making another starting.  
(5) After starting up, run the engine at idle for 3 to 5 minutes or until temperature gage shows that coolant 
temperature has begun to rise. 

(6) Do not apply load to the engine or increase the engine speed until the oil pressure gage has normal oil 
pressure. Oil pressure should rise to normal within 15 seconds after the engine has been started. If no normal 
oil pressure is built up within 15 seconds, stop the engine immediately and find out cause and remove the 
problems to prevent the engine from damage. 
(7) Run the engine at low load until all systems reach required operating temperatures. Check all the gages 
during warm up period. 
 
 
4.5 Engine Operation and Stopping  
Engine operation 
(1) Place the throttle linkage in half engine  
speed position.  
(2) Engage the engine with driven equipment 
(3) Check engine instruments and devices. 
(4) Place the throttle linkage to high-speed (full  
load) position. 
(5) Apply load to driven equipment. 

 
 
 
Engine stopping  
Stopping the engine immediately after it has been working under load can result in engine overheat and early 
parts wear. Following the procedure below and let the engine cool down gradually before stopping to avoid 
coking of the oil at the intermediate housing of the turbocharger because of too high temperature.  
(1) Reduce engine load and speed gradually. 
(2) Idle the engine for 5 minutes. 
(3) Stop the engine. 
 
 
 
 
 
 
 
 
 
 

Fig 4-4 

 
Five  M inute s 

Id le  

Fig 4-5 
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5 Maintenance 
5.1 Maintenance When Necessary 
5.1.1 Cooling System Cleaning 

————————————————————————————————————————————— 

Warning！ 
During operation, engine coolant is hot and under pressure.  
Steam can cause personal injury. 
Check coolant level only after the engine has been stopped and the filler cap is cool enough to remove 
with your bare hand. Remove the cooling system filler cap slowly to relieve pressure. Antirust in 
cooling system contains alkali. To prevent personal injury, avoid coolant contacting your skin and eyes. 

———————————————————————————————————————————— 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 

  
 
 
 
 
 
 
 
 

 
 
 
 
 

(4) Install all drain plugs. Fill the cooling system with commercially available cleaner or the mixture of 1 kg 
NaHSO4 per 40L clean water. Start and run the engine for 30 minutes, stop the engine and drain the cleaner. 
Flush the cooling system with clean water until the water out is clear. Do not run the engine during flushing. 
(5) Install all drain plugs. Fill the system with neutral solution or clean mixture of 250 g crystalline carbon 
acid sodium (Na2CO3+10H2O) per 40L clean water. 
(6) Start and run the engine for 10 minutes. Stop the engine and drain the neutral solution. 
(7) Flush the cooling system with clean water until the water out is clear. Do not run the engine during 

(1) Slowly loosen the radiator filler 
cap to relieve pressure and then 
remove the cap. 

 
(2) Remove the drain plug. 

 
 

Fig 5-2 

Fig 5-1 

(3) Remove the drain plug of the cylinder block and 
remove the drain plugs of the transmission cooler 
and water-cooled air compressor if equipped to 
drain up coolant in the cooling system.  
 

Fig 5-3 
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flushing. 
(8) Install all drain plugs.  
(9) Fill the system with clean water. Start and run the engine for 10 minutes, then drain the water. Repeat the 

above steps from (7) to (9) till the water out is clear.  
(10) Make a correct mixture of water, antifreeze and antirust according to Section 4.3 by considering expected 
lowest ambient temperature. 
(11) Fill the cooling system no faster than 19L per minute to avoid air block.  

 
5.1.2 Air Filter Maintenance  

A. Air filter 
——————————————————————————————————————————— 

Warning! 
For safety, service the air filter only when the engine stops. 

——————————————————————————————————————————— 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

(1) Service the air filter when the red is visible. 

(2) Remove the upper part of the 
filter (primary filter).  
(3) Blow off dirt on the filter with 
pressured air. 

(4) Remove the filter cover and 
element.  

 

Fig 5-6 

Fig 5-5 

(5) Cover the turbocharger air inlet 
to prevent dirt from entering. 

 

Fig 5-7 

Fig 5-4
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 . 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.Safety element   2.Main paper element    
3. Connection for exhaust jet pipe 
4.Primary air filter  5.Dust deposit chamber
6.Service indicator       

 

 

 

Fig 5-9 

Fig 5-8

Fig 5-11 

(12) Install the lower body to the 
upper body and tighten the clamp 
bolts.   

 

(11) Install the service indicator. 
 

(10) Install the air filter cover. 
 

(6) Clean the insides of the air filter cover and 
body. 
(7) Check the filter element for dirt and 
damage. 
(8) Remove the covering stuff from the 
turbocharger air inlet. 
(9) Install undamaged clean element and 
make sure a sound seal at both ends. 

Fig 5-10 
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B Clean air filter element 
———————————————————————————————————————————— 

Warning! 
When using pressured air for cleaning, make sure to have protection for your body. The maximum air 
pressure must not exceed 205 kPa for cleaning purpose. 
When using water for cleaning, the maximum water pressure should not be higher than 280 kPa to 
avoid damage of the element.  
Do not clean the filter element by bumping or tapping. 
Check the filter element after cleaning. Do not use the filter element with damaged pleats, gaskets or 
seals. 
———————————————————————————————————————————— 
Dry filter element can be cleaned with pressure air, pressure water or detergent. Have a spare element at hand 
for use when cleaning the used filter element.  
Clean filter element with pressured air no higher than 205 kPa： 

 
 
 
 
 
 
 
 

   
 
 
 
Clean filter element with pressured water no higher than 280 kPa: 
       

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 

Fig 5-13a Direct pressure water along the 
pleats and clean the inside of the element.   

Fig 5-12b Direct pressure air along the pleats 
and clean the outside of the filter element and 
then the inside. Inspect the element. 

Fig 5-13b Direct pressure water along the 
pleats and clean the outside of the element. 
Dry the element with air and inspect it. 

  

  

 

Clean filter element with non-sudsy detergent: 
(1) Wash the element with warm mixture of water 
and non-sudsy household detergent. 
(2) Flush the element with clean pressure water.    
(3) Dry the element with air and inspect it for 
damage and defect. 

Fig 5-14 

Fig 5-12a Direct pressure air along of the 
pleats and clean the inside of the element. 
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C. Filter element inspection 
 
 
 
 
 
 
 
 
 
  
 
 
   
  

  
 
5.1.3 Fuel Filter 

 
 

 
.  

 
 
 

 
 
 
 

 
B. Replacement of secondary fuel filter 

 
 
 
 
 
 
 
 
 
 

 
 
       
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 5-15b Wrap and store the cleaned 
element in a clean, dry place. 

Fig 5-17b Clean the sealing surface of the 
filter base. Make sure the old seal is 
removed. 

Fig 5-17d Install the new filter. Spin the filter 
until the seal contacts the filter base. Tighten the 
filter 1/2~3/4 turn by hand.

  

Fig 5-15a Place a light inside the cleaned, dry 
element. Discard the element if any rips, tears or 
damage are found. 

A. Maintenance of primary fuel filter if equipped  
(1) Stop the engine.  
(2) Shut off the supply valve of the fuel tank. 
(3) Loosen the nut ① on the primary filter cap and 
remove the filter housing ③.  
(4) Remove the filter element ② and clean the element
and cap in clean nonflammable solution. 
(5) Reinstall the filter element. Fig 5-16 

Fig 5-17c Apply clean diesel fuel to the 
new fuel filter seal. 

Fig 5-17a Remove and discard the filter 
(right handed thread) 
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(3) Operate the priming pump until the flow of fuel from the vent valve is continuous and free of air bubbles.  
(4) Close the vent valve and lock up the priming pump. 
(5) Start the engine. If the engine continues to misfire or produce smoke, further bleed the fuel system.  
 
———————————————————————————————————————————— 

Warning!  
Using only one wrench to loosen or tighten the fuel line nuts will cause permanent damage to fuel 
injection nozzles due to twist. Use two wrenches, one for holding the nozzle and the other for loosening 
the nut. 

———————————————————————————————————————————— 
 
 

 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 5-18 

C. Priming the fuel system and bleeding 
(1) Move the fuel control linkage to 
“OFF” position. 

Fig 5-21 

(6) Loosen the fuel line nuts on the cylinder 
head. Crank the engine until the fuel flows free 
of air bubbles.                   
(7) Tighten the fuel line nuts to 40±7Nm. 
 

Fig 5-19 Fig 5-20 

(2) Open the vent valve on the housing of the 
fuel injection pump. 
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5.2 Maintenance Plan  
The maintenance plan for C6121 & SC11CB engines covers various level maintenances, such as daily 
maintenance, regular maintenances of every 50 operating hours, every 250 operating hours, every500 
operating hours, every 1000 operating hours and every 2000 operating hours. Maintenance interval can be 
shortened or extended depending on engine operation conditions such as load, ambient conditions and 
operator’s experience.   
Maintenance as planned in proper manner can keep an engine in good condition, extend engine service life 
and reduce failure rate, thus ensuring an effective, safe and economic operation. 

 
Maintenance interval Content of maintenance  

Daily  

A. Check the outside of the engine  
B Check the oil level 
C. Check the fuel tank 
D. Check the air filter service indicator 
E. Check the coolant level 

Every 50 hours 
Perform item A through item E and add following items: 
F. Check the dust collector cup of the air filter 
G. Check the battery electrolyte level 

Every 250 operating hours 

Perform item A through item G and add flowing items: 
H. Check the alternator and fan belt 
I. Replace the oil and oil filter 
J. Check the crankcase breather 
K. Check the cooling system and add coolant 
L. Check the valve lashes. 

Every 500 hours 
Perform item A through item L and add flowing times: 
M. Check the fuel filter  
N. Check the fan bearing 

Every 1,000 hours 
Perform item A through item N and add following items: 
O. Check the fuel control linkage. 
P. Check the engine shut off device. 

Every 2,000 hours 

Perform item A through item P and add following items: 
Q. Check and adjust the valve lashes, and observe valve 
rotation 
R. Replace coolant 
S. Check the injectors  
T. Check the thermostat 
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5.3 Daily Maintenance  

A. Visual check 

Have a routine visual check around the engine everyday before operation. Though it takes a few minutes or 
over 10 minutes, such check can find out and remove underlying problems timely, thus avoiding unnecessary 
repair or failure in future. After the check, run the engine at any time.  
Check the engine and radiator for rag, waste wire, clamp, screw on them and keep engine clean and tidy.  
Check all connections in fuel system, cooling system and lubricating system for leakage and fix leakage if 
any. 
Check the drive belts for looseness and crack, and check the guards for security.  
Drain water and sediments in fuel tank everyday and ensure only clean fuel can get into the fuel system. 
Check connections in the electrical circuit for looseness and conduction, and check battery electrolyte level. 
 

 
 
.  

 
 
 
 
 
 
 
 
 
 
 
 

 
 

  
 
 
 
 

 
 

   
 
                                                                  

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

 

B. Oil level  

(1) Check the oil level when the engine stops.   
(2) Maintain the oil level between FULL and ADD 
marks on the dipstick.  
(3) Add oil if necessary.  

Fig 5-22 

D. Air filter service indicator 

Check the air filter service indicator. If the red is 
visible, it indicates the filter is dirty and needs 
service. Service the air filter as per the 
requirement and procedure specified in Section 
5.12. Replace the filter element when necessary.  

Fig 5-23 

C. Fuel tank 

Screw off the fuel tank drain plug or 
turn off the drain valve to drain 
condensed water or sediments. 
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5.4 Maintenance Every 50 hours 
 

 
 
 
 

 
 
 

                                                                                
 
 

 

G. Checking battery electrolyte level 

————————————————————————————————————— 
Warning!  

Do not smoke when observing the battery electrolyte level. Batteries give off flammable fumes that can 
explode.  
Battery electrolyte contains acid and can cause personal injury if it contacts your skin and eyes.  

————————————————————————————————————— 
 
 

                                                                                               
Fig 6-26 
 
 
 
 
 
 
 
 
 

 

E. Checking coolant level 

During operation, engine coolant is hot and under 
pressure. Steam can cause personal injury. Check the 
coolant level only after the engine has been stopped and 
filler cap is cool enough to remove with your bare hand.  
(1) After the engine is stopped and cool, turn the radiator 
cap slowly to release pressure, observe and check the 
coolant level.  
Caution: Prevent coolant from contacting your skin and 
eyes to avoid personal injury because antirust in coolant 
contains alkali. 
(2) Maintain the coolant level within10~15mm below 
the bottom of the filler pipe and check the gasket of the 
radiator cover. Replace the gasket when necessary. 

Fig 5-24 

F. Servicing primary air filter  

(1) Remove the upper part of the air filter 
(primary air filter) 
(2) Blow off the dust in the tubes and on the 
housing with pressure air.  
(3) Reinstall the filter. 

 Fig 5-25 

(1) Clean the up part of the batteries. Keep 
all battery terminals clean and coat them 
with a light film of grease.  

Fig 5-26 
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5.5 Maintenance Every 250 Hours 
H. Drive belts of alternator and fan  
Check belts for excessive wear, abrasion or crack. When one belt requires replacement, always replace the 
whole set. Never replace just the worn belt. If only the worn belt is replaced, the new belt will carry all loads.  
Measure the belts deflection. Apply a force of 110 N vertically to the belt between the driving and driven 
pulleys. The normal deflection of the belt should be 14~20 mm. Adjust if necessary. Refer to  
Section 5.5 for adjustment procedure.  
 
I. Replacement of oil and oil filters  

————————————————————————————————————— 
Warning!   

Take care when draining oil and replacing oil filter. Skin can be burn if touching hot oil, hot cylinder 
block and components.  
Do not drain oil when the engine is cold, for particulates in oil that have settled down and adhered to 
the bottom of the oil pan cannot drain with the oil. It is easy for particulates to drain with oil when oil is 
warm.    

————————————————————————————————————— 
 
 
                                                                     
 
 
 
 
 
 
 
 
 

(2) Remove all filler caps and check 
electrolyte levels. Maintain the electrolyte 
levels below the filler bottom. Add electrolyte 
if the levels are low and add distilled water as 
per the battery application instruction.  
 

(3) Install the filler covers. 
 

Fig 5-28 

Fig 5-27 

Fig 5-29 

(1) Remove the oil drain plug and drain oil 
while the oil is warm after the engine has 
been stopped.  
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Oil volume required by C6121 & SC11CB engines 
27.5 L 

 

(2) Clean off the dirt on the oil filter, and 
then remove the oil filter with tool and 
discard the filter. 

(3) Clean the oil filter base. Make sure the 
old seal is removed. Failure to do so will 
result in poor seal. 

(4) Install a new oil filter. Spin the filter
until its gasket contacts the base and then 
further spin by more than 3/4 turn with tool.
(5) Clean the surface on the oil pan for the 
oil drain plug and install the plug. 

Fig 5-30

Fig 5-31 

Fig 5-32 

(6)Remove the filler cap and add clean oil as 
specified in Section 4.2. 

Fig 5-33 
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  Fig 5-34 

(7) Move the fuel throttle to OFF position. Crank 
the engine until the fuel pressure gage shows 
pressure. Move the throttle to ON position and 
start the engine. 
(8) Stop the engine. Check oil level to see whether 
it reaches FULL mark position. 

 

J. Crankcase breather 
(1) Loosen the breather hose clamp and remove 
the hose. 

(2) Loosen bolts for holding the breather and 
remove the breather. 

  Fig 5-35 

  Fig 5-36 

(3) Check sealing gasket and replace it if necessary. 
(4) Clean the breather with clean, nonflammable 
solution and dry it. 
(5) Install the breather.  
(6) Install the hose and hose clamp onto the breather.

  Fig 5-37 
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K. Cooling system-----Adding required water and antirust.  

 
Warning!  

During operation, engine coolant is hot and under pressure.  
Steam will cause personal injury.  
Check coolant level only after the engine has been stopped and the filler cap is cool enough to remove 
with your bare hand.  
Loosen the filler cap slowly to release pressure.  
Antirust in coolant contains alkali. To prevent personal injury, avoid coolant contacting your skin and 
eyes.  

 
 
 
 
 
 
 
 
 
 
 

 
 
L. Valve lash 
For a new or overhauled engine, first valve lash check should be performed after 250 operating hours in order 
to adjust and correct initial changes of valve lashes. Regular check and adjustment can be carried out every 
2000 operating hours or when necessary.   
(1) Check valve lashes after the engine has been stopped and cooled down. Refer to Section 5.1 for specific 
procedure. 
(2) Adjust valve lashes until they reach required values: 

Intake……………………   0.38mm ± 0.07mm 
Exhaust……………………0.64mm ± 0.07mm 
 

(3) Observe valve rotation. Check and replace valve rotator assemblies when they fail to work properly. Use 
the special tool provided with the engine to remove and install the valve rotators. 

 
 

5.6 Maintenance Every 500 Hours 
 
 
 
 
 
 
 
 
 
 
 

 

(1) Loosen the radiator filler cap slowly to release 
pressure and then remove it. 
(2) Add required water, antifreeze and antirust into 
the cooling system. Refer to the instructions of 
antifreeze and antirust manufacturer for the
appropriate concentrations. 
(3) Check filler cap gasket and replace if necessary. 
(4) Install the filler cap.   Fig 5-38 

M. Fuel filter 
Clean primary fuel filter and replace the secondary 
fuel filter according to the requirement and 
procedure in Section 5.1.3. 
 

  Fig 5-39 
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5.7 Maintenance Every 1000 Hours 
O. Engine shutoff control 
Engine shutoff control must be checked regularly so that they can function properly. To prevent damage to the 
engine, only competent personnel can perform the check. 
 
 
5.8 Maintenance Every 2000 Hours 
P. Check and adjust valve lashes, and observe valve rotations 
Q. Replace coolant  
Replace coolant every 2000 operating hours or every 2 years unless otherwise specified in the instruction of 
the manufacturer of antifreeze and antirust used.  
 
———————————————————————————————————————————— 

Warning! 
During operation, engine coolant is hot and under pressure.  
Steam will cause personal injury.  
Check coolant level only after the engine has been stopped and the filler cap is cool enough to remove 
with your bare hand.  
Loosen the filler cap slowly to release pressure.  
Antirust in coolant contains alkali. To prevent personal injury, avoid coolant contacting your skin and 
eyes.  
———————————————————————————————————————————— 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N. Fan drive bearing         
Apply proper Lithium-based grease to 
lubricate the lubricating jet in fan drive 
support. 

(1) Loosen the radiator filler cap to 
release pressure and remove it. 

  Fig 5-41 

  Fig 5-40 
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(4) Clean the cooling system in the way specified in Section 5.1.1 
(5) Make proper coolant and add into the engine cooling system  
 
 
 
 
(6) Maintain the coolant level within 10~15 mm below the filler pipe bottom. 
(7) Start the engine without the filler cap on and check the coolant level when it is stable and then add coolant 
if necessary.  
(8) Stop the engine and install the filler cap. Then check and tighten all the drain plugs again. 
 
 
R. Injectors  
Unless it is necessary, do not remove injectors or high-pressure fuel pipe assemblies from the engine to avoid 
dirt and dust entering the fuel system.  
If you suspect that a certain injector doesn’t work properly and causes the engine to smoke, knock, have 
significant power drop or run roughly, you can find out the injector with defects by letting each injector stop 
working, one at a time. Be sure to take proper measure to prevent splashed fuel from burning or injuring 
operator(s) during the check.  

Check and service injectors as specified in Section 5.3 by experienced personnel at a site that is suitable to do 
such work.  
 
 
 
 
 
 
 
 

Required coolant volume of C6121 & SC11CB diesel engines  
20 L (only for engine) 

(2) Remove the drain plug of the 
radiator. 

  Fig 5-42 

(3) Remove the engine drain plug. 
Also remove the drain plugs of the 
transmission oil cooler and water-cooled 
air compressor if equipped. Drain up 
coolant in the cooling system. 

  Fig 5-43 
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S. Thermostat 
Check the thermostat regularly and replace it when necessary to enable the cooling system to maintain normal 
working temperature so as to prolong the engine service life.  
 

 
Thermostat Parameter: 

Start to Open temperature         79℃ 
Fully open temperature           91℃ 

       Lift                          9.5mm 
 
 
 
 
 
 
 
 
 
 

  
                                                                                               
                                                                                              
 
 

——————————————————————————————————————————— 
Caution!  

Wrong installation of thermostat will cause engine overheat and damage to cylinder head.  
Make sure that a new thermostat is installed in due place and the vent for thermostat is through.   

——————————————————————————————————————————— 
 

(4) Check the thermostat to see if it opens and closes properly. A new thermostat and gasket should be applied 
if the old thermostat fails to work properly or has operated for over 2000 hours.  
(5) Install the pipe ② and connect it to the radiator inlet pipe with the hose assembly ①. 
(6) Add coolant with the same specification as in the cooling system to the level of 10~15 mm below filter 
bottom or proper level shown by a liquid level indicator if equipped. Add the coolant no faster than 19 L per 
minute to prevent air block.   
 
———————————————————————————————————————————— 

Caution!  
To prevent the engine from being damaged, do not add coolant to overheated engine. Be sure to cool the 
engine down first and then add coolant.  
———————————————————————————————————————————— 

 
(7) Start and run the engine without the filler cap on to let coolant temperature go up, let the thermostat open 
and let the coolant level stay stable. Check for leakage and check thermostat working temperature. 
(8) Check coolant level and add some more correct coolant if necessary. 
(9) Check the filler cap gasket and replace it if damaged. 

 
 
 
 
 
 
 
 
 
 

 Fig 5-44 

Before removing or replacing the thermostat, 
drain part of coolant until the coolant level below 
the thermostat housing. 
(1) Disconnect the radiator inlet hose ① from  
the water outlet pipe of the engine ②. 
(2) Remove the pipe②. 
(3) Remove the thermostat ③ and its gasket.  
Clean the surface for gasket.  
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6 Troubleshooting 
6.1 General Requirement 
Operator or service personnel should be patient and observes carefully to understand the feature, cause and 
natural of problems when the engine fails to operate. Stop engine immediately to check when a problem has 
effect on safe and normal engine operation. If a problem is not serious enough to affect personal safety and the 
cause of the problem cannot be found out immediately, run the engine without load and with low speed for 
careful observation and analysis.  
Remember that a problem is usually caused by several factors. Only a detail and comprehensive analysis can 
quickly find out the root cause and then appropriate measures can be taken to solve the problem. 
The list below serves as a general guideline by giving some indications of where possible problems can be, 
and what repairs are needed. Normally, more or other repair work is needed beyond the recommendations in 
the list according to real problem. Do not repair engine before you have a clear picture of the cause and 
natural of a problem. Do not repair engine if you are not familiar with the operation and maintenance of 
engine.  
When there is a major problem or engine needs a thorough repair, send engine to a qualified repair shop and 
do not perform repair at operation site.  

 
6.2 Troubleshooting Index 

Common problems 
S/N Trouble  S/N Trouble  

1 Engine fails to run when the start switch is on 15 Premature engine wear 
2 Engine fails to start 16 Coolant in lube oil 
3 Misfiring or rough running 17 Black smoke  
4 Stall at low speed 18 White or blue smoke 
5 Not enough power 19 Low oil pressure 
6 Too much vibration  20 Too much oil consumption  
7 Loud combustion noise (knock) 21 Too high coolant temperature  
8 Oil in coolant  22 Too high exhaust temperature  
9 Mechanical noise (knock) in engine 23 Starting motor fails to turn 

10 Too much fuel consumption  24 Alternator gives no charge 
11 Loud noise from valve train 25 Too low or abnormal alternator charge  
12 Much valve lash 26 Too high alternator charge voltage  
13 Oil at the exhaust  27 Abnormal sound from alternator  
14 Little or no valve lash   

 
 
Problem 1  Engine fails to run when the start switch is on 
  

No. Cause Remedy 
1 Battery has low output  Check the charge condition of the battery or replace it. 

2 
 
Wires or switches have defect 

Check wires or switch touching points for looseness. Polish wires 
and switches by abrasive paper if they are in poor connection or 
replace them if necessary.   

3 

Inside mechanical problem 
prevents the crankshaft from 
rotating 

If the crankshaft cannot rotate after the drive equipment is 
disconnected, crank the crankshaft manually with barring tools to 
check if the crankshaft or the connecting rod bearings are seized, 
or pistons are seized, or if the camshaft timing-gear is not 
properly installed. 
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Problem 2  Engine fails to start 
 

No. Cause Remedy 

1 Air in fuel lines 

Check the connections of the fuel inlet pipe for looseness and 
tighten them if necessary. Loosen the breed valve on the fuel 
injection pump, and pump fuel with priming pump till the 
flow of fuel free of air.  

2 Dirt in fuel filter causing high 
resistance  Install a new fuel filter. 

3 Dirt in fuel lines or line(s) broken Clean or install new fuel lines as necessary 

4 

Fuel has “Cloud Point” higher than 
ambient temperature (“Cloud 
Point” refers to the temperature 
which makes wax form in fuel)  

Drain fuel from the fuel tank and filter. Choose fuelwith 
proper quality and brand as per section 4.1 and fill the tank. 
Remove air in the fuel system with the help of the priming 
pump and vent valve.  

5 Wrong injection timing Check and adjust injection timing. 

6 Starting motor fails to work  Check the starting motor wires. Refer to Problem 23 for 
removing problems if any.   

 
Problem 3  Misfiring or running rough  

No. Cause Remedy 

1 Air in fuel system 
Find out air leak into the fuel system and repair it. Loose the 
vent valve and remove air in the fuel system with the priming 
pump.  

2 Low fuel pressure  

1) Make sure there is fuel in the tank.  
2) Check the fuel line between the fuel tank and fuel transfer 
pump for leakage or block due to serious distortion, bent or 
dirt, or for air bubble. Check fuel pressure in the fuel 
injection pump housing if possible. If the fuel pressure at 
high idle is lower than 105 kPa, remove the cause of low 
pressure and substitute a new filter element if necessary.  
3) Inspect the check valve of the fuel transfer pump for 
failure and replace it if necessary.  

3 

Leak or break at the connector (s) 
of the fuel line (s) between the fuel 
injection pump and the fuel 
injector (s). 

Tighten the connector(s) or replace with new one(s) if 
thread(s) damaged.  

4 Defects in the fuel injection 
pump(s) or injector (s)  

Run engine at the speed that gives maximum misfiring or 
rough running. Then loosen a fuel line nut on the fuel 
injector of each cylinder, one at a time. Find the cylinder 
where loosening the fuel nut does not change the way the 
engine runs. Test the fuel injection pump and injector for that 
cylinder. Install new parts where needed. Be sure to cover the 
loosened nut to prevent fuel splashes and cause fire or 
personal injury during the inspection.  

5 Wrong injection timing Make adjustment to the timing  

6 Wrong valve lashes  

If there are significant valve lash changes, check the rocker 
arms, push rods, valves and valve seat inserts for abnormal 
wear. Repair or replace relevant parts as necessary. Inspect 
and adjust the valve lashes to proper range.  

7 Push rod(s) bent or damaged  Replacement of push rod is necessary. 
Install new push rod(s) and adjust valve lash(s). 
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Problem 4  Stall at low speed  
 

No. Cause Remedy 

1 Idle speed is set too low  

Idle speed for C6121/SC11CB engine is usually set at 750 
rpm. It can be set differently for special applications. Too low 
idle speed will cause rough running and misfiring. Adjust the 
screw for idle speed on the governor housing if such problem 
occurs.  

2 Defect in fuel injection  
pump(s)  

Run engine at the speed that gives maximum misfiring or 
rough running. Then loosen a fuel line nut on the fuel 
injector of each cylinder, one at a time. Find the cylinder 
where loosening the fuel nut does not change the way the 
engine runs. Test the fuel injection pump and injector for that 
cylinder. Install new parts where needed or replace with a 
new fuel injection pump if necessary. Send the fuel injection 
pump with defects to a professional repair shop for repair. 

 
Problem 5  Not enough power  
 

No. Cause Remedy 

1 Air in the fuel system  Find out air leak in the fuel system and remove the  
leakage. Remove air in the fuel system.  

2 Leak(s) in the line(s) between fuel 
injection pump and injector(s)  

Find out leak(s) and tighten loose nut(s), replace damaged 
part(s).  

3 Insufficient fuel or poor quality 
fuel or water in fuel 

Make sure there is sufficient clean fuel in the tank. Drain 
water and deposits in the tank. Replace with clean fuel if 
necessary.  

4 Low fuel pressure  Check and adjust as described in Item 2 of Problem 3.  

5 Fuel delivery valves open or 
closed  

Find out the fuel delivery valve with defect (s) by making 
each cylinder to stop working, one at a time. Refer to Item 4 
of Problem 3 for inspection. Replace defective or damaged 
parts with new ones. 

6 Too high air inlet resistance  Check the air filter and service the indicator. The air filter 
needs service when the red is visible. 

7 Leaks in air intake system  
Check the pressure in the air inlet line between the 
compressor and air intake manifold for leakage and remove 
leakage if any.  

8 
Governor linkage travel 
insufficient  

Make adjustment to linkage to get full travel. Install new 
part(s) where needed. 

9 Wrong valve lash  Check and adjust as described in Item 6 of Problem 3.  
10 Wrong fuel injection timing  Check and adjust timing.  
11 Fuel quantity control is set too low Make adjustment as specified. 

12 
Turbocharger has carbon deposits 
or recesses caused by collision due 
to various reasons.  

Make inspection and repair turbocharger. Substitute new one 
when necessary.  
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Problem 6  Too much vibration  
 

No. Cause Remedy 

1 Bolts or nuts holding 
pulley or damper loose Tighten bolts or nuts.  

2 Pulley or damper has defect(s)  Install a new pulley or damper. 

3 Fan is not in balance  

Loosen or remove the fan belt and operate the engine for a 
short period of time at the speed where the vibration was 
present. If vibration does not occur, it means that the fan or 
the fan drive bearing need replacement. 

4 Engine supports are loose, worn  
or have a defect  Tighten all bolts. Install new components if necessary.  

5 Misfiring or running rough  Refer to Problem 3 for remedy. 
 
Problem 7  Loud combustion noise (knock) 
 

No. Cause Remedy 

1 
Poor fuel quality  Drain up fuel in the tank and install new fuel filter element. 

Fill the fuel tank with clean fuel of good quality.  

2 

Defects in fuel injection pump 
or injector 
 

Run engine at the speed that gives maximum combustion 
noise. Then loosen a fuel line nut on the fuel injector of each 
cylinder, one at a time. Find the cylinder where loosening the 
fuel nut stops combustion noise. Test the fuel injection pump 
and injector for that cylinder. Install new parts where needed. 

3 Wrong fuel injection timing  Make Adjustment to timing.  
 

Problem 8  Oil in coolant   
 

No. Cause Remedy 
1 Oil cooler core damaged  Install a new core.  
2 Defects in cylinder head gasket  Install a new gasket.  

 
Problem 9  Mechanical noise in engine  
 

No. Cause Remedy 

1 Worn connecting rod bearing  Check the surface condition of the crankpin bearing and 
crankpin and install new parts where needed. 

2 Worn crankshaft trust plate  Check the endplay of the crankshaft and replace the plate 
when necessary. 

3 Damage to timing gear  Install new parts when needed. 
4 Damage to crankshaft  Replace the crankshaft  

5 Valve(s) touching piston(s)  Check valve spring(s), and valve lock(s) for malfunction. 
Check and adjust valve lashes.  
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Problem 10  Too high fuel consumption  
 

No. Cause Remedy 

1 Leaks in the fuel system  Inspect the fuel system for leakage and make repairs as 
necessary.  

2 Abnormal fuel consumption and 
combustion  

Small increases in fuel consumption may be caused by  
defective injector(s), rough running, or factors that  
causes power loss. See Problem 3 and Problem 6.  

3 Wrong fuel injection timing Make adjustment  
 

Problem 11  Loud noise from the valve train 
 

No. Cause Remedy 

1 Damage to valve spring (s) or 
valve lock (s)  

Make replacement of spring(s), valve(s) and valve  
lock(s) where needed. 

2 Damage to camshaft  Replace the camshaft and clean the engine thoroughly.  

3 Damage to tappet (s) or push rod 
(s)  

Install new parts where necessary and ensure  
valves move freely. 

4 Not enough lubrication in the 
valve train 

Check lubrication in the valve train. There must be a big oil 
flow at high engine speed, but only a small oil flow at low 
engine speed. Oil passages must be clean, especially those 
sending oil to the cylinder head.  

5 Damage to valve (s)  Replace valve(s) where needed and make adjustment. 
 
Problem 12  Too much valve lash  
 

No. Cause Remedy 
1 Too much valve lash  Make adjustment  

2 Not enough lubrication  

Check lubrication in the valve train. There must be a big oil 
flow at high engine speed, but only a small oil flow at low 
engine speed. Oil passages must be clean, especially those 
sending oil to the cylinder head.  

3 Rocker arm(s) worn at face that 
contacts valve  

If there is too much wear, install new rocker arm (s) and  
Adjust valve lashes.  

4 Worn top face (s) of valve stem  If there is too much wear, install new valve (s) and Adjust 
valve lashes. 

5 Worn push rod (s)  If there is too much wear, install new push rod (s) and  
Adjust valve lashes. 

6 Worn tappet (s)  If there is too much wear, install new tappet (s) and  
Adjust valve lashes. 

7 Damage to tappet (s)  
Install new tappets. Check the camshaft for wear and 
the valves for not moving freely or bent. Clean the  
engine thoroughly and adjust valve lashes. 

8 Worn cam (s)  
Check valve lashes. Check valve (s) for not moving freely or 
bent, and the tappets for damage. Install a new camshaft and 
adjust valve lashes.  
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Problem 13  Oil at the exhaust  
 

No. Cause Remedy 

1 Too much lubricant in the valve 
train 

Look at both ends of the rocker arm shaft. Make sure that 
there is a plug in each end. 

2 Worn valve guide (s)  Reconditioning of the cylinder head is needed. Replace the 
valve guide (s). 

3 Worn piston ring (s)  Make a visual inspection of the piston rings. Install new  
parts if necessary.  

4 Running engine at low idle over 
too long period of time  Do not idle the engine for too long time. 

 
Problem 14  Little or no valve lash  
 

No. Cause Remedy 

1 Valve seat (s) or valve face (s) 
worn   

Reconditioning of the cylinder head is needed. And then  
adjust valve lashes.  

2 Valve rotator (s) malfunctions  Observe the movement of the valves when the engine runs 
at low idle. Replace the valve rotator (s) with malfunction.  

 
Problem 15  Premature engine wear 
 

No. Cause Remedy 

1 
Too much dirt in lube oil Drain up dirty lube oil. Install a new oil filter element.  

Fill the engine with good clean fuel.  

2 
Air leak in the intake manifold  Inspect all gaskets and connections. Make repairs if leaks 

are present.  

3 
Fuel in lube oil  This will cause high fuel consumption and low engine oil 

pressure. Make repairs if leaks are present. Install new parts 
where needed.  

4 
Damage to the air filter or air 
filter not installed  

Install a good air filter. Engine will have very early wear if 
an air filter is not installed or an air filter with no filter 
element is installed.  

 
Problem 16  Coolant in lube oil  
  

No. Cause  Remedy 
1 Damage to oil cooler core  Install a new core  
2 Damage to cylinder head gasket  Install a new gasket. Tighten all head bolts as specified.  
3 Cracks or defects in cylinder head Install a new cylinder head 

4 Cracks and defects in cylinder 
block  Install a cylinder block  

5 Damage to cylinder liner seal(s)  Replace the seal(s) 

6 No antifreeze in coolant  
Make correct coolant with proper percentage of antifreeze 
as per lowest ambient temperature. Refer to Section 4.3 for 
correct coolant.  
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Problem 17  Black smoke  
 

No. Cause  Remedy 

1 Not enough air for combustion  Check the air filter for restrictions. Check the air pressure in 
the intake manifold. Inspect turbocharger formal function. 

2 Bad fuel injector Test all injectors. Install new injector(s) where needed. 
3 Wrong fuel injection timing  Make adjustment to timing. 

4 Wrong valve lash and poor valve 
seal  

Make adjustment to valve lash. Check the valve face and 
remove any defects.  

 
Problem 18  White or blue smoke  
 

No. Cause  Remedy 

1 Too much lube oil in the engine  
Remove extra oil. Find out the source of extra oil. Keep 
correct amount of oil in the engine. Do not fill too  
much oil in the engine.  

2 Misfiring or running rough  Refer to Problem 3 for remedy.  
3 Wrong fuel injection timing  Check and adjust timing.  
4 Worn valve guides  Reconditioning of cylinder head is needed.  
5 Worn piston ring (s)  Install new piston ring (s). 

6 Damage to turbocharger seal  Check intake manifold for lube oil. Repair turbocharger  
when necessary.  

 
Problem 19  Low oil pressure  
 

No. Cause Remedy 
1 Defects in oil pressure gage  Install a new oil gage 

2 Very dirty oil filter or oil cooler  

Check the condition of the bypass valve of the oil filter.  
Install a new oil filter if needed. Clean the oil cooler core or 
install a new oil cooler core. Drain dirty oil and fill clean oil 
into the engine. 

3 Diesel fuel in lube oil  

Find out the place where diesel fuel gets into the lube oil. 
Make repairs as needed. Drain the lube oil that has diesel 
fuel in it. Install a new oil filter element and fill clean oil in 
the engine.  

4 
Too much clearance between 
rocker arm (s) and rocker arm 
shaft (s)  

Check lubrication in the valve train. Install parts as 
necessary.  

5 Defects in oil pump suction pipe  Replace the pipe if necessary.  

6 Relief valve of oil pump fails to 
operate properly  

Clean the relief the valve and housing, and install new parts 
when necessary. 

7 Defects in the oil pump  Repair the oil pump or replace it when necessary.  

8 Too much clearance (s) between 
camshaft and camshaft bearing(s)  Install a new camshaft and camshaft bearings if necessary. 

9 Too much clearance (s) between 
crankshaft and main bearing (s)  Check for wear and install new parts if necessary.  

10 Too much clearances in the idler 
gears and their bearings  Inspect the bearings and make replacement as necessary.  

11 Cooling jet (s) for piston not 
installed Install piston cooling jet (s).  
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Problem 20  Too high oil consumption 
 

No. Cause  Remedy 

1 Too much lube oil in engine  
Remove extra oil. Find out the source of extra oil. Keep  
correct amount of oil in engine. Do not fill too much oil  
in the engine.  

2 Oil leaks Find out all oil leaks. Repair if needed. 

3 Too high oil temperature  Check the condition of engine oil cooler. Install new 
 parts if necessary. Clean the oil cooler core. 

4 Too much oil in the valve train Refer to Problem 13 for remedy. 

5 Worn valve guide (s)  Reconditioning the cylinder head and replace valve 
guide(s).  

6 Worn piston ring (s) and liner (s)  Install new parts when necessary.  

7 Damage to turbocharger sealing 
ring  

Check the air intake manifold for oil and repair 
the turbocharger when necessary.  

 
Problem 21  Too hot coolant  
 

No. Cause  Remedy 

1 Restriction to air flow and coolant 
flow through the radiator  Remove all restrictions to flow. 

2 Not enough coolant in the cooling 
system  Add coolant to the cooling system.  

3 The radiator pressure cap has a 
defect  

Check the condition of the pressure cap. Install a new  
pressure cap if necessary.  

4 Combustion gas in coolant  Find out the sources of gas leakage. Make  
repair as necessary. 

5 Defects in thermostat or 
temperature gage 

Check the condition of the thermostat. Check the condition 
of the temperature gage. Install new parts as necessary. 

6 Defects in water pump  Repair when necessary. 

7 Too much load in the cooling 
system  Remove abnormal load. 

8 Wrong fuel injection timing Make adjustment  

9 Dirt in the radiator, restriction in 
wind flow  Clean the radiator. Replace the radiator as necessary. 

10 Fan belt loose or damage to belt  

Adjust the drive belt tension. Replace with new belt when 
necessary. When one belt requires replacement, always 
replace the whole set. Never replace just the worn belt. If 
only the worn belt is replaced, the new belt will carry all 
loads. 

 
Problem 22  Exhaust temperature too high  
 

No. Cause Remedy 

1 Leaks in the intake system  
Check the air pressure in the intake manifold. Check air 
cleaner for restrictions. Make repairs to all leaks. Service 
the air filter or replace the filter element.  

2 Leaks in the exhaust system  Find out the cause of leaks. Make repairs if necessary. 

3 Restriction in the air intake and  
exhaust system  

Remove the restriction and maintain the intake and exhaust 
system clean and through.  

4 Wrong fuel injection timing  Make adjustment.  
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Problem 23  Starting motor fails to work 
 

No. Cause Remedy 

1 Not enough output from the 
battery  

Check the condition of the battery. Charge the battery or 
make replacement as necessary. 

2 Poor contact in the switch(es) or 
starting relay(s) Repair or replace as necessary.  

3 Defects in the starting motor 
solenoid switch Install a new solenoid switch. 

4 Defects in the starting motor  Repair or replace the starting motor. 
 
Problem 24  Alternator is not chargeable 
 

No. Cause Remedy 
1 Loose alternator drive belt  Make adjustment to keep correct tension on the drive belt. 

2 
Poor connections in charging or 
grounding circuits or in battery  
connections 

Inspect all cables and connections. Clean and tighten all 
connections. Make replacement of relevant parts with 
defects. 

3 Defect in rotor (field coil)  Install a new rotor. 
 
Problem 25  Too low or abnormal alternator charge 
 

No. Cause Remedy 
1 Loose alternator drive belt  Make adjustment and correct tension on the drive. 

2 
Poor connections in charging and 
grounding circuits or battery 
connection  

Inspection all cables and connections. Clean and tighten 
all connections. Make replacement of parts with defects.  

3 Alternator regulator has a defect  Install a new alternator regulator. 
4 Rectifier diodes have a defect  Replace the rectifier diodes with defects. 
5 Rotor (field coil) has a defect  Install a new rotor. 

 
Problem 26  Too high alternator charge  

No. Cause Remedy 

1 Loose alternator or regulator  
connections  

Tighten all connections of the alternator or alternator 
regulator. 

2 Defect in alternator regulator  Install a new alternator regulator. 
 
Problem 27  Abnormal sound from alternator  

No. Cause Remedy 

1 Worn or damaged alternator drive 
belt  Install a new alternator drive belt. 

2 Loose alternator drive belt  

Check the condition of the key and key groove of the 
alternator pulley. If the key and key groove are worn,  
install a new pulley and a new key. If no key is adopted 
for the pulley and the shaft, check the lucking nut for 
looseness and tight it when necessary 

3 Misalignment between the drive 
belt and the alternator pulley  

Make adjustment and make the drive belt and the drive 
pulley in alignment.  

4 Worn bearing  Install a new bearing in the alternator. 
5 Bent armature or rotor shaft  Make replacement of the parts.  
6 Shorted rectifiers in the alternator Make replacement of the diode assembly.  
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7 Engine Storage 
7.1 Short time storage 
If the engine is to be out of service for a period of time (1 to 3 months), measures of cleaning and necessary 
oil seal should be taken for rust protection.  
7.1.1 Before storage 
(1) Clean the engine surface and check for any dirt, or oil stain or water stain and rust. Dry the engine with 
compressed air. Apply anti-rust oil to the unpainted machining surfaces of the engine with a brush and keep 
the parts of rubber, plastic and fiber free from the anti-rust oil. Seal all ports of air, fuel, oil and coolant, as 
well as air filter with damp-proof or plastic material.  
△Caution: The surfaces of the front drive pulleys must be kept from rust. 
 (2) Disconnect the battery, clean terminals and apply a light film of grease. Charge the battery.  
(3) Let the drive belt in loose. 
(4) Seal all ports of air, fuel, oil and coolant, as well as the air filter with damp-proof material or plastic one. 
(5) Cover the engine with plastic cover or similar stuff and place the engine in a dry area with good 
ventilation.  
7.1.2 During the storage 
Charge the battery every month. Check the battery electrolyte level before charging. Crank the crankshaft 
three to four turns every month with barring tool.  
7.1.3 After storage 
When putting the engine into use, remove the fuel pump and send it to the authorized service provider for 
adjustment. Remove the engine cover and all port seals. Install the fuel pump and prime the fuel system. 
Connect battery and install the belt. Check lubricating oil and coolant levels, and add proper amount of 
lubricating oil into the turbocharger from its oil inlet. Crank the engine three to five circles with barring tool. 
Then follow the starting procedure in Section 4.4 to start the engine.   
 
7.2 Long time storage 
7.2.1 Before storage 
If the engine is to be out of service for a long time (more than 3 months), proper storage of the engine is 
required.  
(1) On last engine operation, drain the lubricating oil in the engine and oil filter after the engine has stopped 
and cooled down to warm state. It is not necessary to drain coolant because it is anti-rust. Add qualified 
anti-rust oil (dewatered CF 15W-40 oil) into the engine, start the engine to idle for 1-1.5 minutes and stop it, 
then drain the anti-rust oil.  
(2) Refer to Article 1, 2, 3, 4 and 5 in Section 7.1.1 Short Time Storage for cleaning, preventing rust and other 
requirements. And put a tag which reads “The engine does not contain oil and do not use it.”  
7.2.2 During the storage    
Refer to 7.1.2 for storage.  
7.1.3 After storage 
When putting the engine into use, remove the fuel pump and send it to the authorized service provider for 
adjustment. Remove the engine cover and all port covers, and connect necessary pipes. Install the fuel pump 
and prime the fuel system. Connect battery and install the belt. Fill the engine and oil filter with clean 
lubricating oil and add proper amount of clean lubricating oil into turbocharger from its oil inlet. Check oil 
and coolant levels, and crank the engine three to five circles with barring tool. Then follow the starting 
procedures in Section 4.4 to start the engine. If the engine is stored for over 2 years, its coolant should be 
changed and its cooling system should be cleaned.  
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8 Information Necessary for Product Quality Feedback  
In order for us to understand and analyze quality problems and to improve our products, we would request 

you to provide following information when making feedback: 

1) Location and date of malfunctions happened; 

2) Engine serial number, model, order number, date of deliver from SDEC, detailed receiver address; 

3) Engine operation condition, accumulated operation time (house or kilometer), operation status such 

as power, speed, brands of used fuel and oil; 

4) Information of driven units such as model, required power input, structure feature, etc.; 

5) The damaged parts that are requested for indemnity or repair are required to be brought or sent to 

SDEC or to the dealers or distributors close to your location together with a record or explanation of 

damage process for analysis. When there happens many or serious problems, please keep the situ 

from damage and inform SDEC or the dealers or distributors close to your location to analyze the 

problem(s) together.  

 

Quality issue(s) will be addressed according to the stipulations in the Product Quality Warranty Manual 

 




