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Failure Analysis by Fracture Study of Connecting Rod Bolts in Diesel
Engine for Military Tracked Vehicles
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Abstract Tracked military vehicles are operated under harsher conditions and climates than ordinary
vehicles, and the components require high degrees of reliability and durability. A diesel engine is the
main power generator, and when the vehicle breaks down, there is a high possibility of causing a
large-scale accident. Therefore, analyzing the cause of engine failure can be important for preventing
similar cases that may occur. In this study, we clarified the mechanism of engine failure according to
an overhaul test, hardness measurement, and an analysis of the fracture surface. The overhaul test
confirmed that a bolt was separated from the connecting rod (number 4). In addition, the hardness
measurement results of the connecting rod bolt conformed to the standard, and it was found that the
bolt fracture was ductile fracture through an analysis of the fracture surface. Based on the results, it was
concluded that damage to a diesel engine of a tracked military vehicle was caused by separating and
damage caused by loosening of the connecting rod bolts, resulting in cascading damage. The results of
the study could be used as reference examples and could be useful for another study on engine failure

analysis.
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Fig. 1. Pictures of total failure of diesel engine for
military tracked vehicle: On-site inspection
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Fig. 2. Schematic flow of engine failure analysis
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Fig. 3. Basic structure of diesel engine
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Fig. 6. Pictures of cylinder liners: Broken(number 4,
9), Unbroken(number 1~3, 5~8, 10)

Fig. 72 99 #o] Hajzgolr 0
5 2ES0] 27w} HhEso] X
o] TeE R 41 A Soln]
g2 olgh 23 Ao WoEl

194

Fig. 7. Picture of broken oil pan
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Fig. 12. Pictures of undamaged connecting
rods(number 1~3, 5~8, 10)
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Fig. 13. Connecting rod(number 4), separated and
damaged  bearing cap:  (a)Separated
fractured bolt, (b)Separated deformed bolt
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Table 1. Results of hardness measurement of
connecting rod(number 4) and bolts

Section Criteria Value
Fig. 13 (a) Bolt HRC 32 ~ 38 HRC 36
Fig. 13 (b) Bolt HRC 32 ~ 38 HRC 35.2
Connecting Rod HB 269 ~ 302 HB 281
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Fig. 17. SEM images of dimple in fracture area of
connecting rod bolt: Fig 14. (a), (b) site.
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