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 A cavitation behavior of journal bearings under reciprocating dynamic load was in-situ observed from the 
inner surface of a sapphire cylindrical shaft by a high-speed camera combined with an endoscope. Cavitation 
was observed to occur with the growing and shrinking processes. Some cavitation with fern leaf patterns, in the 
opposite of the sliding direction in the growing process. The cavitation was rapidly collapsed when air entered 
the cavity from the edge on the bearing in the shrinking process. 
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1. Introduction 

One of the important issues in automotive internal 
combustion engines is high frequency noises caused by 
cavitation in the journal bearings [1]. High frequency 
noises may be remarkable in electrified vehicles such as 
HV and PHEV because of smaller ambient noise level 
than conventional vehicles. The purpose of this study is 
to clarify the relationship between cavitation and noise 
emission of journal bearings. In this study, findings from 
in-situ observation of various cavitation behaviors under 
reciprocating dynamic load were presented. 

2. Experimental Methods 

Figure 1 shows a schematic diagram of the in-situ 
observation system used in the study. Cavitation behavior 
was observed through a cylindrical sapphire shaft by a 
high-speed camera with an endoscope. Test bearings 
were set up with L/D of 0.3, and diametral clearance was 
60 microns, the lubricant grade was SAE 0W-20. Table 1 
shows the operating conditions in tests.  

3. Results and discussion 

Figure 2 shows cavity patterns observed in the test. Two 
cavities are observed to grow against the shaft rotational 
direction in Fig. 2 (a) and (b). After that, that cavity 
turned to the shrinkage process as shown in Fig. 2 (c). It 
is remarkable that during the shrinkage process, the 
cavity remains stable in the centre of the observed area 
while air is entering from bearing edges.  
 

 

 

 

 

 

 

 

Figure 1: Schematic of in-situ observation system 

 

Table 1: Test conditions 
Recording frame rate, fps 50,000 

Shutter speed, ms 0.02 

Rotational speed, rpm 1,000 – 4,000 

 

 

The cavity interferences with the entering air to be 
collapsed rapidly with dragging neighboring oil in Fig. 2 
(d). The rapid collapse of the cavity with dragging 
surrounding air is discussed as a possible reason causing 
noise in internal combustion engines.  
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Figure 2: Observation result of cavitation behaviors 
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