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OBJECTIVE 
 
What you must do 
 
Given an engine fitted with a distributor or an in-line type injector pump, you must be able 
to: 
 
1. Inspect and test the battery. 
 
2. Inspect and test the cooling system  
 
3.       Service the induction system 
 
4.       Torque all the bolts on the cylinder head to specifications. 
 
5.       Adjust the valve clearance. 
 
6.       Do a compression test on all the cylinders.   
 
7.       Test the lift pump                             
 
8. Time the engine 
 
9. Remove and fit the injector pump 
 
10.      Remove, test, overhaul and refit the injectors. 
 
11. Replace the fuel filters 
 
12. Bleed the fuel system  
 
13.      Drain and refill the crankcase with new oil. 
 
14. Complete the Condition Report on the engine. 
 
 
What you will be given 
 
1. An engine fitted with a distributor or in-line fuel system 
 
2. All the necessary tools. 
 
4. All the necessary equipment. 
 
 
How well you must do it 
 
1. There must not be any oil leaks at the injector pump or the sump. 
 
2. There must not be any fuel leaks at: 
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a) the fuel lift pump 
b)  the fuel filter 
c)  the injector pump 
d)  the injectors 
 
 
3. There must not be any damage to any fastener or to the bleed screws. 
 
4. All the fasteners must be tightened to specifications. 
 
5. The engine must start after completing steps 1 to 11. 
 
6. The engine must attain maximum speed. 
 
7. The tappets must be set in the correct sequence. 
 
8. The valve clearance must be as specified in the Workshop Manual. 
 
9. The Condition Report must be filled in. 
 
ADDITIONAL RESOURCES 
 
1. Your Training Officer 

 
2. Workshop Manual. 

3. Audio-visual aids if available. 
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HAZARD IDENTIFICATION AND CONTROL (HIAC) FORM 
 

DPA 

 
 
 
TUNE UP ON AN ENGINE FITTED WITH A DISTRIBUTOR OR IN-LINE 

FUEL SYSTEM 

 

 
STEPS IN OPERATION / 

PROCESS 

POTENTIAL ACCIDENT / 

INCIDENT 

CONTROLS (BY RESPONSIBLE 

PERSON) 

Use hand tools 

 

 

 

 

 

 

 

 Using damaged tools 

or wrong tools for the 

job can cause injury 

and damage to 

equipment. 

 

 

 

 

 

 Always use the correct tool for 

the job. 

 Ensure tools are in good 

condition. 

 Use tools correctly. 

 Wear appropriate PPE where 

necessary. 

 Always take good care of 

tools. Maintain, clean and 

store it properly. 

 

2.Work on component 

 

 

 

 

 

 

 

•Working on component  

can cause injury due to 

pinching between tools 

and component. 

•Make sure that tools are used in 

the proper way. 

•Always keep fingers clear from 

possible pinching areas 
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3.Falling parts & tools 

 

 

 

 

 

 

 

 

4.Moving parts and 

machinery 

 

 

 

5. Heat on engine 

 

 

 

 

6.  Cooling system 

•Improperly stored parts or 

 tools can fall and cause 

injury or damage to parts 

or tools. 

 

 

 

 

 

  Working on moving 
machinery and parts 
can cause serious 
injury. 

 

Severe burns may be 

caused by hot engine 

parts 

 

 

Severe burns may be 

caused by hot water under 

pressure in radiator. 

•Ensure that parts and tools are 

placed in such a way that they do 

not fall from work bench. 

•Place all parts or tools in such a 

way that they are unable to roll 

from the work bench. 

 

 

 

 Switch off, and where 
appropriate, lock out the 
vehicle engine before 
commencing work on it. 

 

 

 Allow engine to cool down 
before working on it. 

 

 

 

 Release pressure before 
removing radiator cap 

 

 

NOTE: Before doing the practical work contained in this module, the learner  
  must study the content of the above HIAC Form again and then sign the 
  statement below: 
 
 
The above risks, which will be encountered in this module, are fully understood and 
will be controlled during the practical work. 
 
 
Signature of Learner:…………………………………… 
 
 
Signature of Training Officer:…………………………….. 
 
 
Date:…………………………. 
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CONDITION REPORT ON THE ENGINE 

 YES NO 
Battery 
Cracks in casing 

  

Cell covers broken   

Hold-down bracket broken   

Hold-down bracket loose   

 
Level of the electrolyte low   

 
Battery cables and terminals corroded   

 
Battery terminals cracked   

 
Insulation of battery terminals frayed   

 
Battery discharged   

 
Cooling System 

Too much endplay on water pump shaft 

  

 
Water pump leaking   

 
Fan blades damaged   

 
Radiator cowling damaged   

 
Any leakage at radiator hoses   

 
Radiator leaking   

 
Water leaks on the engine   

 
Radiator hoses hard and cracked   

 
Radiator hoses soft and swollen   

 
Radiator hose clamps tight   

 
Fan belt cracked, worn or frayed   
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The radiator core clean   

 
The fan belt too loose   

 
Lubricant in the water   

Radiator cap   

Thermostat   

 
Induction System 

 

The filter element ruptured 

  

 
Compression Test 

 

Loss of compression due to worn pistons and piston rings 

  

 
Loss of compression due to burned or sticky valves   

 
Fuel System 

 

a) Fuel Lift Pump 

  

 
Vacuum mm HG 

 
Pressure kPa 

 
Delivery liters/second 

 
b) Injector Pump   

 
Timing in accordance with specifications   

 
Lubricant level low   
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Injectors No.1 No.2 No.3 No.4 

Spray pattern     

Opening pressure     

Seat leakage     

Leak back time     

Lubrication system Yes No 
Oil extremely dirty   

 
Water in the oil   

 
Engine oil pressure satisfactory   

 
Sump bolts loose   
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TUNE UP ON AN ENGINE FITTED WITH A DISTRIBUTOR OR IN-LINE FUEL 

SYSTEM 
  
ITEM / TASK: Introduction 
 
 
DESCRIPTION: 
 
 
Tune-up is the process of making checks and minor adjustments to improve the operation 
of an engine. 
 
Tune-up also includes preventive maintenance where defects and maladjustments can be 
detected early and rectified, thus preventing premature engine failure. 
 
Depending on operating conditions, engines should be tuned at intervals prescribed by the 
manufacturers. 
 
SPECIFICATIONS 
 
To do a proper tune-up the following specifications must be obtained from the Workshop 
Manual. 
 

a) Battery 
 

POS NEG 

 
Positive or negative earth 

  

 
Voltage Volts 

 
Ampere/hour rating Amp/hr 

 
Specific gravity / Open circuit voltage MIN MAX 

b) Cylinderhead 
 

 
i) Firing order  

 
ii) Cylinder compression pressure MIN MAX 

 
iii) Valve clearance MIN MAX 

 
Inlet hot / cold   

 
Exhaust hot / cold   
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iv)                  Torques 
 

MIN MAX 

 
Cylinder head bolts  - hot / cold 

  

 
Rockershaft bolts    - hot / cold 

  

 
c) Cooling System MIN MAX 

 
Radiator test pressure 

  

 
Radiator cap pressure 

  

 
Fan belt tension 

  

 
Thermostat opening temperature 

  

 
Thermostat stroke 

  

 
Operating temperature 

  

 
c) Induction System 

 
 

Oil bath type            :Grade of oil 
 

 
:Quantity of oil 

 

 
Dry element type     :Serial number 

 

 
:Make 

 

 
d) Lubrication System 

 
 

Type of oil 
 

 
Amount of oil 

 

 
Type of oil filter 

 

 
Oil pressure 

  

 
Sump bolt torque 
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Drain plug torque 

  

 
Oil filter bowl unit torque 

  

 
Oil pressure unit torque 

  

 
f) Fuel System 
 
i) Type of filters 

 

 
ii) Injector pump timing 

 

 
Fuel lift pump 
 

Vacuum/RPM 
  

 
 Pressure/RPM 

  

 
 Delivery  lit/min @ RPM 

  

 
Fuel Pump Lubrication 
 

Oil grade 
 

 
Oil quantity 

  

 
v)         Injectors 
 

Cracking pressure 
  

 
Leak off-bar/min/sec 

  

 
vi) Torques MIN MAX 

 
Injector hold-down bolts 

  

 
Fuel filter bowl nut 

  

 
Fuel lift pump mounting bolts 

  

 
Fuel line coupling units 

  

 
Injector pump mounting bolts 

  

 
Nozzle cap nut on injector 
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PRACTICE 
 
 
Use the Workshop Manual for the type of engine you are going to work on and fill in all the 
values for the specifications on pages 9 to 12. 
 
 
 
 
Ask your Training officer to check your work and to sign you off when you have reached the  
required standards. Then go on to the next section. 
 

 
 
 

LEARNER TRAINING OFFICER 

DATE :  DATE : 

SIGNATURE :  SIGNATURE :  

 
 
 
 
 
 
 
 
 
 

 
g) General 

  

 
Low idle  RPM 

  

 
High idle RPM 
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1. BATTERY 
 
a) Visual inspection of a battery 
 
The battery must be inspected for defects such as: 
 
Cracks in the casing. 
Broken cell covers. 
Corroded terminals and cables. 
Condition of the hold-down bracket. 
Is the bracket loose or broken  
Cracked battery terminals. 
Insulation of the battery. 
Terminals frayed (see Fig. 1) 
Level of the electrolyte ( non sealed batteries) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) State of charge test 
 
This can be done by using a hydrometer on non-sealed batteries or by using a multi-
meter or by using an electronic battery tester.  

 
See Fig 2 on the next page for using hydrometer to check state of charge. 
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See Fig 3 for using a voltmeter to check state of charge on a battery. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
When you use an electronic battery tester to check state of charge follow the 
procedure pre-scribed by the manufacturer. See Fig 4. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3 

Fig 4 
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PRACTICE 
 
Do a visual inspection and a state of charge test on the battery and complete the section 
that covers that battery on the Condition Report. 
 
 
 
Ask your Training officer to check your work and to sign you off when you have reached the 
required standards.  Then go on to the next section. 

 
 
 
 

LEARNER TRAINING OFFICER 

DATE :  DATE : 

SIGNATURE :  SIGNATURE :  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Diesel Mechanic:  Module DPA 

 - Mining Qualifications Authority - All rights reserved  

Created : 01 February 2003 

Revised : March 2015 

Owner : Learnership Department 

First Published : March 2003 

Revision No: 002 

TRG 9 

Page 18 of 52 

 

c) Servicing the battery 
 
Before you begin servicing the battery, always disconnect the battery-ground cable 
at the battery post first and the terminal to the starter motor last.  This will avoid short 
circuiting, flashing and damage to the vehicle or the charging system (Fig 5). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
NB: If the cable will not come free easily, use a battery terminal puller (Fig 6). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Remove the corrosion on the battery by applying a solution of bicarbonate of soda 
and water with a stiff brush (Fig 7). 
 

 
 
 
 
 
 
 
 
 
 
 
Rinse the cables and terminals with clean water. 
 
 

Fig 5 

Fig 6 

Fig 7 
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Use a post cleaner to clean the battery posts. See Fig 8. 
 

 
 
 
 
 
 
 
 
 
 
 
 
Use a wire brush to clean the battery terminals. (Fig 9) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Top-up the electrolyte in each cell of the battery if needed.  The level of the 
electrolyte must be approximately 6 mm above the plates (Fig. 10). 

 
 

 
 
 
 
 
 
 
 
 
 
 
NB: Distilled water is used to top-up battery because it contains no minerals. 

 
Connect the battery to a charger and re-charge the battery, if necessary. 

 
 

Fig 8 

Fig 9 

Fig 10 
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NB: If the battery is in a poor condition, it should be replaced. 
 

The battery cables should also be replaced when hammering, prying or over-
tightening has caused damage. 

 
 

Connect the battery terminals to the battery. 
 

NB: Always connect the battery to the starter motor first and to the ground cable 
last. 

 
Coat the terminals and battery posts with petroleum jelly to prevent corrosion. 

 
 
 
 
 
 
PRACTICE 
 
Follow the abovementioned instructions to service the battery connected to the engine. 
 
 
 
Ask your Training officer to check your work and to sign you off when you have reached the 
required standards.  Then go on to the next section. 

 
 
 
 
 

LEARNER TRAINING OFFICER 

DATE :  DATE : 

SIGNATURE :  SIGNATURE :  
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2. COOLING SYSTEM 
 
a) Visual inspection of the cooling system 
 
Inspect the water pump (Fig. 11).  If the pump is leaking or has too much endplay in 
its shaft, remove the pump and repair it as instructed in the manual. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Inspect the fan blades for damage.  Replace if necessary. 
 
Repair the radiator cowling, if damaged. 
 
Check the hoses for leaks, hardening or cracks, swollen or soft (Fig. 12).  Replace if 
necessary. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Check to see if the hose clamps are tight. 
 
Check to see if the fan belt is cracked, worn or frayed (Fig. 13).  Replace if 
necessary. 
 

Fig 11 

Fig 12 
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Check the fan belt tension (see the specifications). 
 
Clean the radiator core with compressed air (Fig. 14). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Check for water leaks on the radiator.  Repair or replace the radiator if necessary. 
 
Check for water leaks on the engine.  Repair if it is necessary and possible. 
 
 

Fig 13 

Fig 14 
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b) Pressure testing the cooling system 
 
If an engine overheats and no leaks are visible, a "pressure test" can be done to 
locate the leak.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The pressure should not exceed the release pressure marked on the radiator cap.  
Too much pressure could blow the radiator core or hose connections. 
 
Fill the radiator to within 12 mm of the filler neck. 
 
Attach the tester and apply pressure.  If the pressure gauge reading holds steady, 
the system is satisfactory.  If the pressure drops, check for external leaks. 
 
If a leak cannot be located, remove the tester and run the engine until the normal 
operating temperature is reached. 
 
Re-install the tester, apply about half as much pressure as before and increase the 
engine speed to fast idle.  If the needle on the dial moves back and forth, the 
problem is probably a combustion leak which generally occurs at the head gasket. 
 
NB: Another method to determine if the head gasket is leaking is to let the engine 
run at idle speed and at operating temperature.   
 
Carefully remove the radiator cap and check for bubbles or oil at the surface of the 
coolant. 
 
 
 
 

Fig 15 
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If bubbles appear, cylinder pressure is leaking past the cylinder head gasket. 
 
If oil is present, it can be leaking past the cylinder head gasket or leaking from the 
engine oil cooler. 
 
c) Pressure testing the radiator cap 
 
To test if the pressure valve of the radiator cap opens at the correct pressure, it can 
also be pressurised by the pressure tester (Fig. 16). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 16 
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PRACTICE 
 
Do a visual inspection and a pressure test on the cooling system and complete the 
cooling system section on the Condition Report. 
 
 
 
Ask your Training officer to check your work and to sign you off when you have 
reached the required standards.  Then go on to the next section. 
 
 

LEARNER TRAINING OFFICER 

DATE :  DATE : 

SIGNATURE :  SIGNATURE :  

 
 
 
 
 
d) Servicing the cooling system 
 
Drain the coolant from the radiator and engine block. 
 
Remove the radiator cap. 
 
Unscrew the radiator drain plug (Fig. 17). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Drain the water from the engine block. 
Unscrew the clamps nearest the radiator on both the top and bottom hoses shown in 
Fig. 18 on next page. 
 

 

Fig 17 
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Pull the hoses off the radiator pipes. 
 
NB: Do not try to pry them off with a screwdriver as this could damage the radiator 
pipes as well as the hoses. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Remove the thermostat which is fitted in the cylinder head water outlet (see Fig. 19). 
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i) Flushing the cooling system 
 
Insert a hose into the opening on top of the engine. 
 
Open the water tap to force the water through the water jackets of the engine until 
they are clean (see Fig. 20 on the next page). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Remove the hose and insert it into the lower radiator hose.  This will force the water 
upward through the radiator until it is flushed clean (Fig. 21). 
 
 
 
 
 
 
 
 
 
 
 
 ii) Testing the Thermostat 
 
Gently ease open the thermostat valve and place a 0,05 mm feeler gauge between 
the valve and seat. 
 
Suspend the thermostat by the feeler gauge in a container filled with clean water. 
 
Gradually heat the water, and check the temperature at frequent intervals. 
 
Note the temperature at which the feeler gauge is released by the thermostat.  It  
should be between 77°C and 84°C. 
 
 
NB: If the temperature is not as specified the thermostat should be replaced. 
 
Replace the thermostat into the cylinder head water outlet.  (Refer to the Workshop 
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Manual for more details). 
 
 
Replace the radiator hoses. 
 
Adjust the fan belt tension. 
 
 
 
 
PRACTICE 
 
Flush the system and examine the thermostat of the engine.  
 
 
 
Ask your Training officer  to check your work and to sign you off when you have 
reached the required standards.  Then go on to the next section. 
 
 

LEARNER TRAINING OFFICER 

DATE :  DATE : 

SIGNATURE :  SIGNATURE :  
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3. Servicing the induction system  
 
Check the pre-cleaner bowl for collected foreign matter and clean it if necessary.  
Also check the pre-cleaner screen and clean, if necessary (Fig. 22). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Remove and clean the element.  Also wipe out the inside of the air cleaner housing 
(see Fig. 23 on next page). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Replace the element. 
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NB: If the element is ruptured or the seal is damaged, it must be replaced. 
 
If it is an oil bath type filter, remove the oil, clean the filter in a solvent and fill the oil 
cup to the proper level with the correct grade of oil. 
 
 
 
PRACTICE 
 
Service the induction system of the engine 
 
 
Ask your Training officer  to check your work and to sign you off when you have 
reached the required standards.  Then go on to the next section. 
 
 

LEARNER TRAINING OFFICER 

DATE :  DATE : 

SIGNATURE :  SIGNATURE :  

 
 

4. Torque all the bolts on the cylinder head to specification 
 
Re-torque all the cylinder head bolts.  The key to proper sequence in tightening a 
cylinder head is to work from the centre outwards on alternating sides of the head in 
a circle as shown in Fig. 24. 
 
 
 
 
 
 
 
 
 
 
 
 
Also refer to your Workshop Manual for more details. 
 
NB: A film of oil under the head of each bolt will ensure more even tightening. 
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5.   Adjust the valve clearances (Fig 25).  

 
 
. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Re-torque all the manifold bolts. 
 
Start the engine and let it run until it attains its normal working temperature. 
 
Remove all the injectors. 
 
  

6. Do a compression test 
 
Turn the engine a few turns by hand or with the self-starter motor to remove the 
combustion deposits. 
 
Select and fit an adaptor to one of the injector holes. 
 
Connect the high pressure flexible tube of the tester to the adaptor. 
 
Turn the engine by hand or with the self-tester motor until the instrument pointer 
comes to a standstill. 
 
NB: If the intake manifold is fitted with a butter-fly make sure that it is in the fully 
open position (Fig 26).  
 
 
 
 
 
 

Fig 25 
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Take the reading and write it down on a piece of paper if the tester is not fitted with a 
recording chart. 
 
Release the pressure in the tester.  A non-return valve in the compression tester 
retains the pressure in the gauge, thus making an accurate reading possible (Fig 27) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Remove the tester. 
 
Test all the remaining cylinders and record their pressures. 
 
Compare the pressure readings with the specified pressure in your Workshop 
Manual. 
 
 
NB: If a difference of more than 100 kPa is measured, you should trace and rectify 
the fault.  (The abovementioned is referred to as a "dry test"). 
 
Squirt approximately a teaspoonful of engine oil into the No. 1 cylinder.  (This is 
referred to as a "wet test"). 
 
Do a wet compression test on the No. 1 cylinder. 

Fig 26 

None return valve 

Fig 27 
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Record the pressure. 
 
Do the same test on the remaining cylinders. 
 
NB: a) If any or all of the cylinders show a notable increase in compression 
with the wet test, it can be accepted that the loss of compression is due to worn 
pistons and piston rings. 
 
b) If a cylinder with a low reading from the dry test does not show any notable 
increase in pressure in the wet test, the most likely fault is a burnt or sticky valve. 
 
c) Do not replace the injectors. 
 
 

 
 

 
 
 
 
 

PRACTICE 
 
Conduct a compression test on a diesel engine and record the pressures of each 
cylinder.  Diagnose the condition of the valves, pistons and rings, and record the 
likely causes of any fault that may exist on your Condition Report. 
 
 

 
 
 
Call your Training Officer to check your work.  When you have achieved the required 
standards, ask him to sign below before you go to the next section. 
 
 
 
 

LEARNER TRAINING OFFICER 

DATE :  DATE : 

SIGNATURE :  SIGNATURE :  
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7. Test the fuel lift pump 
 

Remove the fuel line between the lift pump and the filter (Fig. 28). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fit a suitable pressure gauge on the delivery side of the pump.  Ensure that there are no 
leaks at the connections. 
 
Operate the engine at idle or turn it with the starter motor.  (Refer to the Workshop Manual 
for the speed at which the engine must turn and for the pressure reading). 
 
Check the pressure reading on the gauge. 
 
Stop the engine. 
 
NB: The pressure reading should return to zero very slowly. 
 
Remove the fuel line between the tank and the fuel lift pump. 
 
Fit a suitable vacuum gauge onto the suction end of the pump.  Ensure that there are no 
leaks at the connections. 
 
Operate the engine (refer to the Workshop Manual for specifications). 
 
Check the reading on the gauge. 
 
Stop the engine. 
 
NB: The vacuum reading should also return to zero very slowly. 
 
Refit the fuel line between the pump and the tank. 
 
Place a container marked off in millilitres under the delivery side of the pump. 
 
Run the engine at the speed and for the time specified in the manual. 

Fig 28 
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Stop the engine. 
 
Check the delivery of the pump. 
 
NB: If the pressure reading, vacuum reading and delivery is not within the specifications, 
the pump must be overhauled or replaced. 
 
Remove, clean the strainer on the pump and refit. 
 
 
 
 
 
 
 
 
 
PRACTICE 
 
Referring to the Notes and the Workshop Manual, practice testing the fuel lift pump of the 
diesel engine.  Record any faults that may exist on your Condition Report. 
 
Call your Training Officer to check your work.  When you have achieved the required 
standards, ask him to sign below before you go to the next section. 
 
 
 
 

LEARNER TRAINING OFFICER 

DATE :  DATE : 

SIGNATURE :  SIGNATURE :  
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8.       Timing the Engine  
 

Usually the manufacturers engrave marks on the flywheel rim to indicate the top 
dead centre (TDC) of the No. 1 piston.  This can be the TDC at either the exhaust 
stroke or the compression stroke. 
 
To ensure that the No. 1 piston is at the TDC on its compression stroke, do the 
following: 
 
Remove the tappet cover. 
 
Turn the engine in the correct direction (clockwise) until the valves of the No. 1 piston 
are in a "rocking position".  This is the position where the exhaust valve will start to 
close and immediately after it has closed the inlet valve will start to open (Fig. 29). 

 
 

 
 
 
 
 
 
                
 
 
 
 
 
 
 
 

Check that the TDC mark on the flywheel lines up with the marker (Fig. 30).  If you 
turn the engine backwards from this position, the exhaust valve will start to open.  If 
you turn it forwards the inlet valve will start to open. 

 

 
 
 
 
 
 
 
 
 

 

complete turn) until the TDC marks line up with the marker again.  Now the No. 1 
piston is at the TDC on the compression stroke. 

Fig 29 

Fig 30 



Diesel Mechanic:  Module DPA 

 - Mining Qualifications Authority - All rights reserved  

Created : 01 February 2003 

Revised : March 2015 

Owner : Learnership Department 

First Published : March 2003 

Revision No: 002 

TRG 9 

Page 37 of 52 

 

 
 
 
Injection commences from 10° - 30° before TDC.  This is usually marked INJ. 
(INJECT) on the flywheel rim. 
 
Now turn the flywheel backwards until the INJ mark lines up with the marker. 
 
NB: If the timing of the engine is set correctly, the pump timing marks must also 
line up in this position. 
 
Replace the tappet cover. 
 
NB: For further details refer to the Workshop Manual. 
 

 
 
 
 
 
        
 
PRACTICE 
 
Line up the INJ marks on the compression stroke of the diesel engine. 

Ask your Instructor to check your work before you replace the tappet cover. 
 
 
Call your Training Officer to check your work. When you have achieved the required 
standards, ask him to sign you off. 
 
 
 

LEARNER TRAINING OFFICER 

DATE :  DATE : 

SIGNATURE :  SIGNATURE :  
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9. Remove and refit the injector pump 
 

a) Removing the injector pump 
 
The major steps in doing this are as follows: 
 
Stop and isolate the engine. 
 
Clean the outside of the pump and the surrounding area. 
 
Ensure that the No. 1 piston is on the compression stroke. 
 
Turn the engine so that the INJ mark on the flywheel lines up with the marker. 
 
Check if the pump timing marks are lined up. 
 
Remove all the pipes between the injector pump and the injectors. 
 
NB: Blank off all the pipe ends, the ports on the injectors and the injector pump with 

plastic caps to prevent dirt entering (see Fig. 31 on next page). 
 
Remove the fuel pipes between the filter and injector pump. 
 
Disconnect the accelerator and "stop" levers. 
 
Remove the pump securing nuts and washers. 
 
Remove the pump. 
 
For further details refer to the Workshop Manual. 
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PRACTICE 
 
Remove the injector pump from the diesel engine.   
 
Call your Training Officer to check your work. When you have achieved the required 
standards, ask him to sign you off. 
 
 
 

LEARNER TRAINING OFFICER 

DATE :  DATE : 

SIGNATURE :  SIGNATURE :  
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b) Replacing the injector pump 
 
Line up the engine marks.  The INJ must be on the compression stroke (Fig. 32). 
 
 
 
 
 
 
 
 
 
 
Line up the pump timing marks.  If there are no timing marks on the pump, you can 
determine the timing position by applying the concave, spill timing or the injector tester 
method.  (Refer to section (c) of Module PDF  on pages 17, 18, 19 and 20).  The method 
you use is obviously dependent on the type of pump on which you are working. 
 
Fit the pump to the engine. 
 
NB: The engine drive should be connected to the pump shaft at the latter's coupling or 
splines, without altering the positions of the crankshaft or pump shaft.  The fuel injection 
timing will be correct if this is done. 
 
Replace and tighten the securing bolts and nuts of the pump. 
 
Replace all the fuel pipes. 
 
Replace the tappet cover. 
 
Replace the accelerator and "stop" linkage. 
 
NB: For further details refer to the Workshop Manual. 

 

 
 
 
 
 
GO ON TO THE NEXT PAGE FOR THE PRACTICE 
 
 
 
 
 
 
 
 

Fig 32 
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PRACTICE 
 
Replace the injector pump of the diesel engine.   
 

Call your Training Officer to check your work. When you have achieved the required 
standards, ask him to sign you off. 
 
 
 

LEARNER TRAINING OFFICER 

DATE :  DATE : 

SIGNATURE :  SIGNATURE :  
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10. Remove, overhaul, test and refit injectors 
 

a) Injector testing 
 
Do the following test on an injector tester. 
 
Nozzle Opening Pressure 
 
Pump the injector tester (Fig. 33) and observe the pressure at which the needle valve 
lifts and fuel is ejected from the nozzle tip.  Compare it with the specified pressure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Spray Pattern 
 
Pump the tester rapidly and observe the spray pattern from the holes. 
 
Compare it with the specifications.  

 

 

Nozzle seat leakage 

 
Wipe the nozzle tip dry and pressurise the tester to a pressure of 10 bar below the 
opening pressure of the injector.  Hold the pressure for six seconds, then touch the 
nozzle tip with a sheet of blotting paper (Fig. 34 on the next page).  The fuel oil stain 
should not exceed 12,7 mm diameter. 
 
 
 

 

Fig 33 
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Nozzle leak back test 
 

Apply approximately 158 bar pressure to the injector and measure the time taken for 
the pressure to fall from 152 bar to 103 bar.  
 
If this time is less than 5 seconds, the needle is loose or there is dirt between the 
nozzle and injector body faces. 
 
NB: If the injectors pass the tests, re-install them into the engine. 
 
If the injectors fail any of the tests proceed to overhaul the injectors. 
 

 

 

 

 

GO ON TO THE NEXT PAGE FOR THE PRACTICE 

 

 

 

 

 

 

 

Fig 34 
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PRACTICE 
 
Take the injectors and test them on the injector tester, record any faults that may exist on 
your Condition Report. 
 

Call your Training Officer to check your work. When you have achieved the required 
standards, ask him to sign you off. 
 
 

LEARNER TRAINING OFFICER 

DATE :  DATE : 

SIGNATURE :  SIGNATURE :  
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b) Overhauling injectors 

 
Place the injector in a fixture and remove the cap nut and spring adjusting nut (Fig. 35). 
 
 
 
 
 
 
 
 
 
 
 
 
Remove the injector spring, washer and spindle. 
 
Use a socket spanner to remove the nozzle retaining nut (see Fig. 36). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Lift off the nozzle and needle valve assembly and then withdraw the needle valve (see 
Fig. 37). 
 

 

 

 

 

 

 

 

 
Place all the components in a solvent. 
 

Fig 35 

Fig 36 

Fig 37 
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NB: The nozzles and needle valves are lapped fit and they are not inter-changeable. 
 
Clean the nozzle pressure chamber with a pressure chamber drill (Fig. 38). 

 

 

 

 

 

 

 

 

 

 
Clean the spray holes with the nozzle cleaning wire (Fig. 39). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Clean the valve seats with the valve seat scraper. 
 
Clean the annular groove in the top of the nozzle and the groove in the nozzle pressure 
chamber using the pressure chamber scraper (Fig. 40). 
 

 

 

 

 

 

 

 

 

 

 

 

Fig 38 

Fig 40 

Fig 39 
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Use a reverse flush nozzle adaptor on the injector tester and reverse flush the nozzle  
to remove the carbon loosened during the cleaning process.  Refer to the Workshop  
Manual for details.  
 

Polish the valve seat by placing a very small amount of tallow on the end of a  
polishing stick and rotating it in the nozzle 
 
Clean the top of the needle valve using a needle valve scraper (Fig. 41). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If the nozzle leak-back test time was less than five seconds or the valve sticks, the valve 
and nozzle should be lapped together by placing the tip end of the nozzle in the drill chuck 
of a drilling machine and running it at a speed not exceeding 450 rpm.  Spread a small 
amount of tallow over the valve surface.  Insert the valve into the rotating nozzle, centralise 
and apply slight pressure as the chuck turns. 
 
NB: Do not lap the valve for more than five seconds at a time.  Allow the parts to cool 
between lapping. 
 
Clean all the parts in fuel oil prior to re-assembly.  Rinse all the parts in clean fuel oil and 
assemble the components whilst still wet. 
 
Position the nozzle and valve assembly onto the nozzle holder and ensure the dowel pin 
holes are correctly located (Fig. 42).  Hold the injector body in the fixture, install the 
retaining nut with a new washer and tighten to the specified torque. 
 
 
 
 

Fig 41 

Fig 42 
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Install the spindle, spring disc, spring and adjusting nut.  Turn the nut until it touches the 
spring. 
 
Set the nozzle opening pressure by connecting the injector to the injector tester.  Tighten 
the adjusting nut until the specified pressure is achieved (Fig. 43). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Install the cap nut with a new copper washer and re-test the injector. 
 
If the injector fails any of the tests after cleaning, replace the nozzle and valve. 
 
Refit the injectors to the engine. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 43 
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PRACTICE 
 
Test, repair and replace the injectors of the engine and record any faults that may exist on 
your Condition Report. 
 
NB: If all the injectors of the engine pass the test without any repairs, ask your Instructor 
for one with defects so that you can practice how to overhaul an injector. 
 
Call your Training Officer to check your work. When you have achieved the required 
standards, ask him to sign you off. 
 
 

LEARNER TRAINING OFFICER 

DATE :  DATE : 

SIGNATURE :  SIGNATURE :  
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11.  Replacing fuel filters 
 
The major steps in replacing the fuel filter are as follows: 
 
Shut off the fuel supply to the filter. 
 
Drain the filter. 
 
Open the filter housing and replace the cartridge. 
 
Refill the filter housing with clean fuel oil. 
 
Refit the filter housing. 
 
12.    Bleed the fuel system. 
 
Start the engine. 
 
Adjust the low idle and high idle speeds. 
 
For more details refer to your Workshop Manual. 
 
 
 
PRACTICE 
 
Replace the fuel filters and adjust the low idle and high idle speeds. 
 
Call your Training Officer to check your work. When you have achieved the required 
standards, ask him to sign you off. 
 
 

LEARNER TRAINING OFFICER 

DATE :  DATE : 

SIGNATURE :  SIGNATURE :  
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13. Servicing the lubrication system   
 
i) Replacing the oil filter 
 
NB: If the filter is extremely dirty consider these likely problems: 
 
a) The engine oil has not been changed often enough 
 
When oil is used too long in an engine, much of its detergent qualities are    
 neutralised and it can no longer do its job. 
 
b) The oil is of the wrong quality 
 
Check the Engine Technical Data Manual for the correct type and amount of oil. 
 
c) Water or antifreeze in the oil 
 
Water in the oil is one cause of excessive sludge.  Water can leak into the crankcase from 
around the cylinders through a blow hole in the cylinder block casting, or past the cylinder 
head gasket.  If water is present in the oil, determine the cause and correct it. 
 
 
ii) Draining and replacing crankcase oil 
 
Refer to the Workshop Manual for the draining procedure and for the correct type and 
amount of oil. 
 
NB: Always torque the drain plug and re-torque the sump bolts when you are servicing an 
engine. 
 
iii) Checking the engine oil pressure 
 
Run the engine until the oil is at normal operating temperature. 
 
Stop the engine and connect a master gauge to the engine block.  It is normally connected 
where the pressure sending unit is attached (Fig. 44 on the next page). 
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Run the engine at the specified speed and compare the oil pressure with the specifications 
in your Workshop Manual. 
 
If the oil pressure is too low or too high, refer to your Workshop Manual for the adjustment. 
 
Check for oil leaks. 
 
PRACTICE 
 
 
Service the lubrication system of the engine and record any faults that may exist on your 
Condition Report. 
 
Call your Training Officer to check your work. When you have achieved the required 
standards, ask him to sign you off. 
 
 

LEARNER TRAINING OFFICER 

DATE :  DATE : 

SIGNATURE :  SIGNATURE :  

 

 
Ask for the assessment when you feel ready. 
 

REMEMBER ALWAYS WORK SAFE 

Once you have passed all practices, you 

are now at liberty to request a Formative 

Assessment from your Assessor. 

 

 

Fig 44 


