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In-Situ Observation of Cavitation Growth and Shrinkage Processes in Journal Bearing
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Table 1 Test condition

) Bearing width 14.7 mm
e Test connecting rod . View(®),_ . Shaft diameter 48 mm
) == e\ (C) Diametral clearance 60 um
"") Endoscope r \ ’\.,\\ \'5 - Load pattern Reciprocating
L ~—>B7. = &/ <\ \View®) Load a) + 5 kN/-5 kN
High-speed l A ﬁ » \ } ‘-—.f b) +15 kN/-15 kN
2 T \ 1) ¢) +30 kN/-30 kN
- M ; \c_vﬁ:dnf;cal Rotational speed 1,000 rpm,
Joo| — 256 sha
Light surc module ! U oil hole/[/’fiz\‘ ndoscope 5’888 pm
T \—! Servo actuator Oil groove Bearing p > pm
Load cell Lubricant grade SAE SN 0W-20
Supply oil temperature 40°C
. . . . . Amount of supply oil 1.0 L/min
Fig. 1 In-situ observation system of journal bearing Frame rate 50,000 fps
Shutter speed 20 ps
Spatial resolution 512x512
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Fig. 2 Observation results of cavitation behavior in growth process
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Fig. 3 Observation results of cavitation behavior in shrinkage process
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(b) Interference & bubble rupture (c) Gas release from cavity

(d) Continuous gas release (e) Crumbling gas/liquid interface (f) Collapse

Fig.4 Cavity collapse sequence during shrinkage process observed in View (C)

4. BbhYIz

AW TIEY ¥ —FT VBZIEL D F v T — v 3 VERRIC, TORBRTEL AV OLR LIUEBROBIE %
fTofe. TORRE, HEBIWEFTIE, ADAZ 4 XHERICL > T ROBMNALKIRA T EZ b OF Y ET —v 3
LB L, W D NCEEER R CH B o THRET 5 2 L B8 b ko, £70, FHIZOA D
WHECTHEM LR Y 7 4 MEEEFEL, T 2EACKET 22 L b Wb Icko . IMEEE T, SRFICX
S TEDHMMITRRY, LR Y BT ( RBREN~ AV FREBEZRTHAR, RBORALWRS bIcF v e
TANEBPOATRAEBI L 2R LML HET 2 HANEEND Z ERP SN -7

LS8, TRLOXF XY ET =V a VORE LMD A N = X LADERO T, FRRFR O RCHEROF ¥ T —v
2 T AT REEHNENICIZ, 3 RIEFEZR b—7 2 FBRRUCF Y ETF—a v BT A5 EE L-HEE
TV O CHGRIT 21T D .

3R

1) T Aoyama, A. Kawamoto, T. Noda, T. Ozasa, T. Kato, & T. Murai:, Analysis of Noise Occurrence by Cavitation in the
Main Bearing of Diesel Engine, JSAE Review, 24, 1 (2003) 59.

2)  X.Liu, X. Chen, P. Wang, X. Shen, & B. Ni:, Principle Experiments Research of Noise in Engine Main Bearing, Tribology
Online, 13, 3 (2018) 131.

3)  KE, FHH: Uy —FAMZICRBITILIXF Y ET v a VORE L MZE~ORE, NIRRT R b, 61, 2
(2016) 127.

4)  B.O. Jacobson, & B.J. Hamrock:, High-Speed Motion Picture Camera Experiments of Cavitation in Dynamically Loaded
Journal Bearings, ASME, J. of Lub. Tech., 105, 3 (1983) 446.

b7 A Re -2 2022 F HE THRE 257





