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1 Preparation

Mobilisation

• Information about the accident received from the 
claims manager: 
First information e.g. what happened where, first 
pictures etc.

• Contact with the superintendent
Details about the situation on board: Information 
received that M/E cylinder unit no. 2 was destroyed. 
Arrange inspection on board together with the      
superintendent.
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1 Preparation

Voyage to Container Ville

The survey preparation starts already on the journe y to the vessel.

During the flight a first schedule for the survey is prepared.
For example

� Papers (Statement of facts, engine log book, maintenance 
records, alarm printer etc.)

� Engine auxiliary equipment must be checked (purifiers, 
filter, automatic filter candles etc.)
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2 On Board
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2 On Board

On Board

• how to repair

• We are on board to …

… find out the extent of damage

… find out the cause of damage

… evaluate the estimated repair costs

• We are also on board to support

• where to repair

• We are not on board to find out or conclude whether  
this event is insured or not !
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2 On Board

On Board

• Short discussion about the circumstances of the inc ident

• The engine crew reported that the shaft generator was just engaged after the pilot was 
off. A couple of minutes after full load was reached the oil mist detector alarm was 
triggered and the engine collapsed. The engine break down led to the collision.
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2 On Board

On Board

• Survey in the engine room to check the degree of da mage.
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3 Survey
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3 Survey

Piston crown

Piston skirt

Connecting rod

Crankshaft

Counter weight

Big end bearing

Camshaft

Source: Caterpillar M 32 C project guide

Rocker-arm

Push rod

Inlet- and 
outletvalves

Injection 
nozzle

Cylinder liner
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3 Survey
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3 Survey

Findings

• Cylinder no. 2 was found damaged. The free turning connecting rod damaged the 
internal structure of the engine housing.

Port side

Starboard side

Damaged oil pipe
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3 Survey

Findings

• The liner seat of the housing was deformed and crac ked
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3 Survey

Findings

• The outlet cam of the camshaft was damage by the pu shrod.
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3 Survey

Source: Caterpillar M 32 C project guide

Rocker-arm

Push rod

Outlet valve

Piston

Camshaft
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3 Survey

Findings

• The Cylinder head was damaged by the impact of the piston crown
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3 Survey

Findings

• Piston crown got stuck in the liner and was consequ ently parted from the piston skirt.
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3 Survey

Findings

Liner
Piston 
parts
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3 Survey

Findings

• The big end bearing was touching the radius of the crankshaft
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3 Survey

Grinding of crankpin
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3 Survey

Findings

• Big end bearing 
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3 Survey

Findings

• Connecting rod 

Spare 
connecting 
rod

Side of fracture 
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3 Survey

Findings

• Connecting rod
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3 Survey

Findings

• Connecting rod 
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3 Survey

Check of engine log book
• Check of M/E parameters

All engine parameters were found in the limits of the maker 
specifications 

�
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3 Survey

Lube oil maintenance
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3 Survey

Lube oil 
automatic 
filter

Lube oil 
purifier

Lube oil 
sump tank

Main 
engine

Lube oil 
cooler

Attached 
lube oil 
pump

Duplex 
filter
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3 Survey

Lube oil maintenance

• Automatic filter and candles were in sound conditio n

�
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3 Survey

Lube oil maintenance

• Example for wrong handling of automatic filter cand les and the result 

X X

• Mesh size automatic filter 0.03 mm
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3 Survey

Lube oil maintenance

• Lube oil Purifier
were found in good condition

• Temperature was OK for 
separation

• Size of water disc was correct

• Running hours were nearly 
equal to the M/E running hours

�
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3 Survey
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3 Survey

Lube oil maintenance

�
• The lube oil analysis were checked.  All 

measured values were found inside the 
maker's parameters.
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3 Survey

Lube oil maintenance

XX
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3 Survey

Lube oil maintenance

X
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3 Survey

Maintenance

• Relevant parts
All maintenance intervals had been 
carried out according to the manual. 
When the accident on the M/E 
happened the running hours were 
32.106. The last major overhaul 
(every 12.000 running hours) was 
carried out during dry docking; at 
26.260 running hours.

�
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4 Cause of damage
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4 Cause of damage

Cause of damage

• Clearly the broken connecting rod

• But why ?

• Possible reasons: Fatigue break or forced fracture ?
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4 Cause of damage

Cause of damage

• The connecting rod top end was sent to a 
metallurgic analysis to clarify the reason 
of the break. 

• All in all 11 different points were 
measured.

• All 11 point were in the specifications  of 
the material (42CrMo4).

• All 11 point were show signs of a forced 
fracture. 
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4 Cause of damage

Summary

• The last major overhaul of the engine was carried out approx. 6000 rhrs ago. 

• All engine parameters and fluids were in the limit of the engine maker

• The auxiliary equipment was in good condition (purifier, filters etc.)

• The engine was running on gas oil.

• The ship’s crew was familiar with the vessel.

• The metallurgic analysis resulted a forced fracture of the connecting rod.

• The big end bearing was not turning.

• The connecting rod was not blue.
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4 Cause of damage

• Mechanical overload of the connecting rod cylinder no. 2

• Mechanical overload most properly due to a hydraulic lock

• Where does the hydraulic lock come from ?

• Cooling water or fuel ?

Result:
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4 Cause of damage

F

Combustion Hydraulic lock

F
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5 Repair
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5 Repair

• Option 1
Reconditioning in Germany

• Option 2
Delivery of a new engine block 
and crankshaft.

• Option 4
A new engine from the same 
brand is available. 

• Option 3
Installation of an engine from 
another manufacturer. 

Repair
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5 Repair

Place for engine room opening



VHT TrainingsCamp VII
The VHT surveyor’s role in collecting evidence, Part 2

www.vht-online.de

5 Repair

Place for engine room opening
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5 Repair

Change of main engine
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5 Repair

• Installation of the new engine block incl. new cran kshaft

• Old parts (like cylinder heads) were re-used as far  as possible
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