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    MAK 9M32 MAIN ENGINE CRANKSHAFT IN-SITU REPAIR  

Subject : One MAK 9M32 main engine found cracks on crankpin during in-situ machining, announced to be 

condemned, Metalock Qingdao invited to make investigation to repair. After fully study, Metalock Qingdao 

decided to repair the crankshaft with in-situ annealing, welding, straightening, machining. The repair is 

succeeded. 

 

MAK 9M32 main engine No.5 crankpin bearing had been seized and machined 1 mm by another in-situ repair 

workshop on site in March 2010 but after 40 days of operation same crankpin bearing had been seized again 

in April 2010. An in-situ repair company had been invited by Ship Owners, grinded 2 mm the crankpin and still 

observed surface cracks and finally they stop repair process as their decision (In-situ repair company & engine 

Maker MAK ) was to condemn the crankshaft and should be scrapped & renewed by a new one. 

 

Metalock Engineering (Qingdao) Ltd. Had been invited to the vessel for inspection & discuss the possibility of 

a repair of damaged crankshaft.  

After carrying out inspections it was observed by measurements that depth of cracks goes down until 5.9 mm, 

proposed on-site welding of crankshaft to eliminate the cracks while the crankshaft internal stress & 

unevenness of crankshaft, surface hardness of the crankpin should be dealt by annealing process, releasing 

the stress, eliminate the hardness of crankshaft & ultimately for the repair process might be aggravated 

crankshaft bending, on-site straightening should be used to save the crankshaft and put back in to service 

again. 

 

Measurements:  

Crack depth: Near the bottom dead center (BDC) there were 3 cracks around one of the holes, one of them 

being a ring-shaped with a depth of 1.4 to 4.5 mm which is very serious. 

In addition to this; crankshaft had been bended more than 0.16 mm in a curved state. 

Penetration Measurement tool: German Karl ultrasonic crack depth tool 

After the measurements had been carried out it was obviously seen that crankshaft is in a bended state. 

 

Please refer to the measurements on below table: 

True run of crankshaft: 
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Crankshaft Deflection 

 

 

Low Temperature welding crack repair: Low-temperature welding is our company’s state of art technology to 

solve welding stress for some sensitive equipment repair which had been used successfully in many cases. 

In 2010 DNV GL approve the method used in MV INVENTANA engine Daihatsu aux. engine. 

 

Welding Inspection: Since the diameter of crankpin is over 200 mm, the welding quality inspection cannot be 

conducted by the spot inspection. Therefore; the quality of the welding area is recognized by the ultrasonic 

crack inspection. The user should arrange the qualified Tripartite check and issue certificate of measurement 

results for ship’s inspection. Surface MPI should be also applied to check surface quality. 

 

Crankpin Surface Hardness Annealing: 

After the welding process, there is a local hardness on the surface of the crankpin. High tewmperature 

annealing process should be used to eliminate the crankpin welding stress. 

Annealing process includes preheating of crankpin above 650 0C by a period of 6 hours.  

Annealing temperature 700-600-500 0C. 
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After the end of annealing process the highest point reduced from HB 600 to HB390 and majority areas above 

HB 230 which is recommended by Engine Maker. 

 

Surface Hardness Measurement: 
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The highest hardness had been observed around TDC HB 248, average hardness HB233, hardness on BDC is 

295 within the manufacturers limits. 

Before Annealing process; local area the hardness was over HB 500.  

 

Straightening of Crankshaft: Before heating the true run out was around 0.14 mm and need straightening. 

Straightening process had been decided to carry out after surface hardness reduction by annealing taking in 

to account of crankshaft sensitivity. 

 

After annealing process, on-site cold state successfully maintained in order to prevent any distortion othe 

crankshaft 0.005 mm on each crankpin as per below table of measurements recorded. 

 

   

 

 

 

0.07 mm measurement on No.1 is the measurmeent which had been taken flywheel side which is 

normal to be on the comparison with other measurmeents as per Maker’s standards. 
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After completion of straightening process; it was also noticed that axial center of crankpin is distroted 0.02 

mm which should be rectified by in-situmachining of crankpin journal. 

Crankshaft had been machined to a final size to 276.75 mm. 

 

Measurements after machining of No.5 Crankpin journal. 
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After completion of machining works; crankpin surface flaw detection had been inspected by a special testing 

company from Shanghai. After 3rd party inspection on crankpin surface it was observed that there is no any 

defects or cracks.  

 

After works had been completed; a special no load, with load state program had been given to Ship Owner 

and after completion of all test on different load tests it was advised Ship Owners to use the engine on 

normal load. 


