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1. Introduction: 
 

We were commissioned by Mr Morne Nel (hereinafter also referred to as the Client) to 

examine the engine from his Mitsubishi Pajero motor vehicle (hereinafter also referred to as 

the engine) and to do an investigation to determine the nature and cause of the damage 

exhibited by the engine.  

 

…………. / Pg 2 

 

TECHNICAL INVESTIGATION REPORT: LJ04-0110 

 
Client           : Mr. Morné Nel     

 

Vehicle            : 2005 Mitsubishi Pajero 3.2 TD Reg. No.: VYR 050 GP  

  

VIN Number   : JMYLYV78W6J000646  Engine No.: 4M41GY9958 

 

Item/s examined          : The entire vehicle and specifically the engine.  

   

Subject        : Condition assessment and engine damage analysis. 

 

Date of investigation   : 7th January 2010 
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1.1 Information Provided: 
 

1.1.1. The subject vehicle was purchased as a used vehicle with approximately 54000Km 

reflecting on the odometer. The vehicle currently has 13445Km reflecting on the 

odometer.  

1.1.2. The client reported driving the vehicle on or about the weekend of the 5
th

 and 6
th  

 

December 2009 while on his way to a wedding in Pretoria.  

1.1.3. In proximity to Rigel Avenue off ramp on the N1 Motorway, the client reported the 

vehicle’s air conditioner switched off and he noted that the engines temperature 

gauge had begun escalating.  

1.1.4. The client reported shutting down the engine and upon investigating found the 

engines cooling system expansion tank was empty and steam was emanating from 

the radiator cap indicating the cooling system had become pressurised. 

1.1.5. The client reported waiting approximately 45 minutes before adding around two (2) 

litres of water to the cooling system. The engine was restarted and apparently ran 

normally with no indications of mis-firing or other noticeable irregularities. 

1.1.6. The client reported continuing on his journey to the wedding and while at the 

wedding, the vehicle’s engine had an opportunity to cool down. A further 500ml was 

reportedly added to the cooling system and the client drove the vehicle home.  

1.1.7. The following morning another approximately 500ml was added to the cooling 

system and at this stage the client intimated he realised there was a problem.  

1.1.8. On the morning of morning of the 7
th

 December 2009, the vehicle was driven to 

Mitsubishi Motors in Midrand where it was detected that the engine’s cylinder head 

gasket was leaking. (Refer to job card appended hereto in Appendix 1 below). 

1.1.9. The engine’s cylinder head was removed and sent to an Automotive Engineering 

Works in Pretoria who subsequently reported the cylinder head was cracked. (Refer 

to details of this assessment in the report from the engineers appended hereto in 

Appendix 2 below). 

1.1.10. Feedback from Mitsubishi Motors (Allan Black in Springs) indicated that the 

damage was more than likely the result of a diesel fuel injection related irregularity 

in the form of over-fuelling. (Refer to information in the letter from Mr. Ferdi 

Gampe appended hereto in Appendix 3 below).  

1.1.11. The vehicle’s diesel fuel injector pump and the associated injectors were 

subsequently delivered to Allan Black in Springs where tests were conducted on the 

equipment and the report provided indicated the fuel injection equipment is normal. 

Refer to information appended hereto in Appendix 2 below. Minor discrepancies in 

terms of diesel injection pressures consistent with normal wear conditions and the 

mileage reflecting on the vehicle’s odometer were recorded. This was subsequently 

confirmed by Alan Black during a telephone discussion with Alan Black.           

 

2. Investigation:  
 

We examined the vehicle with the partially stripped engine in position in the vehicle at the 

premises of Mitsubishi Motors in Midrand and the associated cylinder head at the premises of  
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Cylinder Head Services in Pretoria and made the following observations:  

  

 

 2.1 Vehicle Examination: 

 

The vehicle in general when examined revealed a relatively good overall condition of the 

vehicle with no visible evidence of any structural damage or mechanical irregularities.  

 

Examination of the engine in position in the engine compartment revealed the engine had 

indeed been stripped and the cylinder head and the associated covers and components had 

been extracted. (See photo plate 1).  

 

 2.2 Cylinder Head Examination: 

 

The cylinder head examined at the premises of Cylinder Head Services in Pretoria exhibited 

no evidence of any significant thermal discoloration on the cylinder head gasket’s sealing 

deck. The cylinder head however is cracked in the port of the leading inlet valve in number 

two cylinder. (See photo plate 2).  

The cylinder head was assessed for warpage and distortion with an engineer’s straight edge 

and presented no evidence of any significant warpage. Some minor distortion was noted 

between cylinders two and three indicating slight yielding and most likely some movement of 

the cylinder head had occurred in-service. No evidence of any other visible structural damage 

or irregular conditions was noted.  

 

Examination of the cylinder head gasket revealed evidence of the cylinder head gasket having 

yielded and “blown” through between the engine block and the gasket.  

 

 2.3 Engine Examination: 

 

Examination of the engine block in position revealed evidence of some thermal discoloration 

on the gasket deck, specifically between cylinders two and three and around number four 

cylinder. (See photo plate 3). Evidence of water entry into the combustion chamber of these 

cylinders was noted in the form of rust oxide precipitation in the combustion chamber area. 

Evidence of some coolant seepage past the cylinder head gasket to the outside of the engine 

block was also noted. This is in the form of light staining of the surfaces of the engine block 

adjacent to the area where the cylinder head gasket has yielded. 

 

The cylinder bores all exhibit evidence of abnormally high combustion chamber temperature 

conditions having prevailed in this engine. This is in the form a “checker pattern” 

concentrated in the combustion chamber environment where a “heat soak” in the structure of 

the engine block has thermally discoloured as a result of significant heat dissipation through 

these surfaces. (See photo plate 4). The cylinder bores exhibit evidence of vertical piston to 

bore seizure damage commencing from the combustion chamber environment extending down 

the cylinder bores along the major thrust/ anti-thrust axis. (See photo plate 4).  
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No evidence of any damage consistent with a bona-fide cooling system related engine 

overheating condition having initially manifested was found in the cylinder bores. This would 

have been indicated by a seizure pattern concentrated along the gudgeon pin axis of the 

engine block as opposed to the prevailing piston to bore seizure characteristics.  

Measurement of the cylinder bore surfaces revealed wear condition of approximately 0.02mm 

ranging from 98.50 to 98.52mm. Examination of the cross hatch honing pattern on the 

cylinder bore surfaces appears to be normal with no evidence of any irregular conditions 

prevailing. 

 

The crown of the pistons examined in position exhibited evidence of wet carbon deposition on 

the crowns of cylinders one and four, and in cylinders two and three to a lesser degree.  

 

The turbocharger attached to the engine presents as normal with no indications of any visible 

damage to the impeller or deviation of the turbine shaft. Some oil saturation in the 

compressor side of the turbocharger and in the engine’s intake manifold was noted. (See 

photo plate 5). Examination of the turbocharger’s intercooler pipes revealed evidence of 

similar oil saturation in the pipes between the turbocharger and the air filter housing 

however, the section of the air induction pipe between air filter housing and the junction of 

the breather pipe recycling gasses from the engine’s breather system in the tappet cover into 

the air induction system is dry, while the section of the pipe beyond the breather pipe junction 

is saturated with oil. The turbocharger intercooler does exhibit some evidence of oil saturation 

around the intake and delivery ports of the heat exchanger. No evidence of any damage to the 

intercooler core was noted.  

 

Examination of the cooling system radiator associated with this engine revealed some evidence 

of light “clogging” of the radiator core along the lower extremities of the radiator, however 

not significant enough to disturb airflow through the radiator and/ or influence the efficacy of 

the radiator to cool the engine’s coolant. No evidence of coolant seepage from the radiator was 

noted.   

 

The engine’s cooling system fan, viscous unit and the fan hub appear normal with no evidence 

of any distress. The engine’s water pump is normal. 

 

The thermostat housing was removed to expose the thermostat unit and inspection thereof 

revealed evidence of distress on the rubber sealing elements deriving from steam impinging on 

the rubber material. (See photo plate 6).  

 

 

3.      Technical & General Discussion: 

 
The nature of the damage exhibited by this engine is consistent with a localised overheating 

condition concentrated exclusively in the upper cylinder bore and cylinder head environment 

of the engine. Evidence of significant heat saturation through the engine block indicates 

abnormally high combustion chamber temperature conditions occurred.  
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The absence of any irregularities in terms of the engine’s fuel injection system combined with 

the absence of any diesel fuel injection related damage characteristics inside the engine 

especially on the piston crown’s precludes the likelihood of a diesel fuel injection related 

irregularity having occurred.  

 

The abnormal high combustion chamber conditions had more than likely derived from the 

introduction of engine oil and oil vapour into the combustion chamber environment of the 

engine. This oil will have gained access into the engine’s combustion chambers via the air 

induction system and this is evident through the oil saturation condition found in the 

turbocharger’s air induction pipes between the junction of the positive crankcase ventilation 

pipe, the turbocharger and the throttle body.  

 

Oil introduced into the combustion chambers will result in abnormal combustion conditions 

and the resulting turbulence will result in a significant escalation of combustion chamber 

temperature conditions. This condition will unfortunately result in localised overheating of 

the engine however, although most of the abnormal heat generated is vented via the exhaust 

system, a significant amount of heat remains inherent concentrated in the combustion 

chamber environment which cannot dissipate quickly enough into the engines cooling system 

water jacket. As a result of this, the excess heat is not circulated past the temperature sender 

unit to register as a problem in the engine. Therefore the driver will usually not become aware 

of the irregular conditions prevailing until it is too late.  

 

These abnormally high combustion chamber temperature conditions resulted in the engine’s 

cylinder head yielding slightly and the cylinder head gasket “blowing” through between the 

block and the engine and this condition resulted in a loss of coolant from the engine’s cooling 

system. This is validated by the evidence of light staining on the side of the engine block. 

 

A loss of coolant from the engines cooling system will result in further escalation of the 

temperature and this has resulted in the overheating condition that led to the cylinder head 

cracking in-service. Loss of coolant most likely provided space in the cooling system for steam 

to develop, hence the expulsion of coolant from the expansion bottle and the steam escaping 

from the cooling system when the condition was initially detected and the distress on the 

sealing elements of the thermostat. 

 

The root cause of the damage in this engine lies in the introduction of engine oil and oil 

vapour into the air induction system and this condition most likely derived from increased 

engine “breathing” conditions. “Breathing” occurs when compression pressure and 

combustion gas bypasses the pistons and rings and upon reaching the crankcase begins to 

pressurise the crankcase. This condition will result in oil being pushed up into the tappet 

cover environment where it is vented from the engine via the positive crankcase ventilation 

valve and re-introduced into the engine via the air induction system.  
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This “breathing” condition is usually found in older engine’s where advanced normal wear 

and tear is prevalent however, other known conditions leading to increased engine 

“breathing” include but are not limited to: 

 

a) Normal “breathing” of the engine developing enough pressure in 

the crankcase environment, 

b) Abnormally high engine oil pressure causing aeration of the oil 

and/ or  

c) The possibility of the engine’s oil level being too high, i.e. too much 

oil in the engine.  

 

Abnormally high temperature conditions of this nature will not reflect on the temperature 

sender gauge in the dashboard instrumentation cluster and the driver will often be unaware 

of the condition until it has reached a point where other irregular conditions have manifested. 

 

 

4.       Preliminary Conclusion & Recommendations:  

 

In the light of the above observations and findings the following conclusions can be drawn: 

 

• The damage exhibited by this engine is the result of abnormally high 

combustion chamber temperature conditions having prevailed.  

• These abnormal temperature conditions did not derive from a diesel fuel 

injection irregularity. It is however recommended that the diesel fuel 

injection equipment be reconditioned prior to re-installing them onto the 

engine to preclude the possibility of a premature engine failure at a later 

stage.  

• The source of the abnormally high combustion chamber temperature 

conditions derived from engine oil intruding into the combustion chamber 

environment introduced via the engine’s air induction system. This is 

consistent with abnormally high crankcase pressure conditions having 

existed. This is usually due to one or a combination of the conditions 

described earlier in this report. 

• No evidence of any abnormal or aggressive driving conditions were noted 

that could have caused or contributed to the damage occurring, similarly no 

indications of any wilful or negligent damage was detected.  

 

In closing the nature of the damage exhibited by this dictates the engine will have to be 

completely overhauled to restore the engine to a proper working condition. In the light of this 

it may be prudent to replace the engine’s sub-assembly and re-use the ancillary and bolt-on 

components. The latter would most likely be more cost effective. 
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I trust that the above report is informative and will serve to assist in resolving this 

unfortunate matter. 

 

Use of this report is subject to acceptance of the important notice and disclaimer of liability at 

the end of this report, which acceptance shall be automatically deemed to have occurred 

through any use of this report for whatever purposes. 

 

Yours sincerely, 

 

L. Jenkinson 

Technical Consultant. 
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Photo Plate 1: 

 

  
 
 
 
 

 

 

 

 

Photo Plate 2: 

 

  
 
 
 
 

 

 

Observe the stripped condition of the 

engine in position in the chassis. The 

displaced components were stowed in 

the rear of the vehicle. 

Observe the condition of the cylinder head. Note the absence of any significant thermal 

discoloration on the gasket deck. In the right frame the red arrow indicates the 

pressure test result markings indicating leakage through the inlet port. 
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Photo Plate 3: 

 

 
 
 
 
 

 

 

 

Photo Plate 4: 

 

  
 
 
 
 

 

 

Observe the thermal distress on the gasket 

deck of the engine block. Note the slight rust 

oxides forming in the cylinder bores. 

Observe the vertical piston to bore scuffing and seizure 

damage. Note also the characteristic “checker” pattern in the 

combustion chamber environment. 
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Photo Plate 5: 

 

  
 
 
 
 

 

 

 

Photo Plate 6: 

 

 
 
 
 
 

 

 

Observe the distress on the rubber 

sealing elements of the engine’s cooling 

system thermostat. 

Observe the oil in the engine’s air 

induction system manifold and 

turbocharger compressor side. 
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Appendix 1: 
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Appendix 2: 
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Appendix 3: 
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Appendix 4: 
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IMPORTANT NOTICE OF DISCLAIMER OF LIABILITY 

 

1. In no event or circumstance whatsoever, whether or not such event or circumstance might amount 

to negligence on the part of Enigma Automotive Forensic Services c.c., its members, servants, 

appointees and/ or agents, shall any of the aforementioned be liable for direct, indirect, special, 

consequential or other losses or damages resulting from the use of this document and/ or the 

information and opinions contained herein. 

2. Enigma Automotive Forensic Services c.c. reserves the right to supplement or vary the content of 

this document without notice, which supplementation or variation includes the making of any 

amendments to or deletion of any of the opinions and information stated herein. 

3. No part of this document may be further reproduced or transmitted in any form or by any means 

whether electronic, mechanical or otherwise for any purpose without the prior and duly signed 

written permission of Enigma Automotive Forensic Services c.c. 

4. Copyright subsists in this document and is owned by Enigma Automotive Forensic Services c.c., in 

respect of which all its rights are reserved. 

5. This document is not intended for any use in any judicial or other proceedings or generally for 

evidence and may not be used as such without the prior and duly signed consent of Enigma 

Automotive Forensic Services c.c. 

 


