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Oil film dynamic characteristics during oil droplet’s normal impact

onto metallic surface

ZHOU Chao, GU Zhongtao, CHEN Bo, WANG Bodong

(Key Laboratory of Testing Technology for Manufacturing Process, Ministry of Education,
School of Manufacturing Science and Engineering,

Southwest University of Science and Technology, Mianyang Sichuan 621010, China)

Abstract; To explore the spread behavior of the deposited oil film formed by droplet-
housing impact in aero-engine bearing chamber, a three-dimensional numerical model was
presented using volume of fluid (VOF) method to predict the oil/air two-phase flow during
the normal impact of oil droplet onto a smooth stainless steel surface. The static contact an-
gle between droplet and surface was measured by experiment. The dynamic spreading and re-
coiling process of deposited oil film during the normal impact was analyzed, and the effects of
droplet diameter and impact velocity on dynamic characteristics such as spread diameter,
nominal film thickness, spread velocity and impact force were discussed. The calculation re-
sults showed preliminarily that at maximum spread diameter the film appeared to be a flat

disk with slightly concave center, and in the recoiling period, it appeared to be a disk with

KRB 2018-10-11
HEETH :EXARP RS (51475395) 5 PUJI4E BHE T 2 AT 52 84 (2016]Y0129) 5
“HilE 5 A B Y1 AR AL T S T 4 (s25j2015-079) 5 P R BB R 24 F 50 AR A8 56 4 (17yex130)
FEE I HM (1993 —) B E , 3 B F 28 & shobL A & s 9 18 08 2 4 45 1%t
BIAEE 5 BEQ970—) T BIFEE W . 3238 A g 4 Bl b s B R Fn B HLBR B BIE 5 07 o
E-mail : guzhongtao2005@163. com

SI e Ml R S iR /4 TR BE AT L B Y 0l R Bl ) 2 AR LT S 3 ) 2 4, 2019, 34 (7) £ 1607-1614. ZHOU
Chao,GU Zhongtao, CHEN Bo,et al. Oil film dynamic characteristics during oil droplet’s normal impact onto metallic sur-

face[J . Journal of Aerospace Power,2019,34(7):1607-1614.



1608 w3 ¥

LRI

thin rim and thick center. The recoiling velocity of film and the impact force in the recoiling

period reduced nearly to 0 and remained approximately constant. The oil film spread diame-

ter, nominal film thickness, spread velocity and impact force increased with the increasing

droplet diameter. The spreading diameter and impact force increased with the increasing im-

pact velocity of droplet, whereas the nominal film thickness decreased. Finally, the reliabili-

ty and correctness of the model presented was validated by comparing with relevant experi-

mental data.
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oil droplet; metallic surface; normal impact; oil film;

dynamic characteristics; bearing chamber
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Fig. 1 Schematic of static contact angle measurement

of oil droplet onto a stainless steel surface
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velocity of deposited oil film
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of deposited oil film
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Fig. 8 Effects of oil droplet diameter on impact force
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