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Coating and the Impact of Single Droplet on the Spherical Surface

XU Qing, LI Zhanyong, WANG Ruifang, ZHU Shuguang
(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: Droplet-spherical surface collision is a fundamental issue in the application of spray coating. Under the experi-
mental conditions of different impact velocity (0.88-4.43 m/s) and different outer diameters of the spherical surface (5-
15 mm) , the impact of a single droplet on a spherical surface at room temperature was investigated by analyzing the changes
of coating with the help of a high-speed camera. When contacting the spherical surface, the droplet spreads, retracts, relaxes
or splashes on the surface. Consequently, the relationship between the K value, sphere diameter and impacting phenomena

was established for theoretic analysis and numerical simulation.
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Fig. 1 Schematic diagram of experimental apparatus
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Tab.1 Dimensionless number in single droplet impacting

h/m 0.04  0.10 0.25 0.50 0.75 1.00
v/ (m's™)  0.88 1.40 221 3.13 3.83 4.43

We 34 86 215 430 646 861
Re 2816 4452 7039 9955 12192 14078
K 43 76 134 207 267 320
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Fig.2 Impact of single droplet on spherical surface
(D=7 mm; K=43; =20 C)
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Fig. 3 Impact of single droplet at different impacting ve-
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B4 & 3.2 mm R EAS R T X ERTE A7
B 2R A V(B FR s R X BR A I B IR R
B4 T, YRR (<2.21 m/s) , YR 7E FE i
FUBR AT BBR IR IR BT BR T 07 (0 78, W) A S g
FEAG AR 0 AR T B RE RFEALRE , VRO FE Bk AT L
JEHALA R, WS R 7R 2R H K ) PER TR

AEHEAREEE H28% F1

[l 405 , Xof SR F4) f0 B T AL A8 /0, mT LA A 3 7 3
W AR T 0, Ik 22 AR AL, B I 1) P SiE
K, R R R BoR0, BERFERUR R, & DT
FRUF BRI Bl o R A 42 5 (>2.21 mfs) , BRI
RBIREATHEIN , Y -5 BRI e % B T T 7
B, YR 1K B doe R R I I ] /b, ik 3 A
RAVBERESE , R RE LA R LLAER W0 0147 , AR
T HH DU L 22 R, A R R R

100 —o—m

—--1,=3.83 m/s
80 B v,=3.13 m/s
- ,=2.21 m/s
-0-v,=1.40 m/s
% 1,=0.88 m/s

60 f

1%

40 f

0

L f f f
0 10 20 30 40 50 60 70 80

t/ms

B4 AiEEEXRKERERFN (D;=10 mm; 6=20 C)
Fig.4 Coating degree and different impacting velocity
(Dg=10 mm; =20 C)

2.3 HEMEZWNIKERE RN

BRI ELAR XTI R s, F TR A R
S5, W S5 AN B AR AER A R L O AR ER T
(LRI R S P AR AR KR A, i F/INEAR B BRI 25 T
g4, WXt K B AR A ER AT RE 2 B840 1
. Kl 5k 3.2 mm WK LAEEE 0.88 m/s fifili HiE
b5 mm RYERTE, ORREER AR AL B 5845 | 5 (b)
RERTE BHAZ 7 mm ROERT, RA T RE.

2
“20ms “30ms Oms|

(a) Dy=5mm

(b) Dy=7 mm
B 5 REEAREZKEIMEITTE (vy=0.88 m/s)

Fig. 5 Impact of single droplet on spherical surfaces of

different diameters (v, = 0.88 m/s)
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Fig. 7 Relationship between the K value, sphere diameters
and impacting phenomena
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