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Abstract

The phenomenon of droplets hitting a solid surface is of great significance for technical fields such as
ice protection, heat transfer and water management. Unlike normal and low temperature conditions,
when the solid surface temperature rises to a certain range, the droplets hitting the surface will be in
a thermal state called Leidenfrost, at which time the droplets will become quite active. In this state,
analyzing the motion behavior of the impacting droplets is very challenging. In this paper, we pre-
pared micro-nano structured surfaces with different morphologies by using femtosecond laser
processing technology. By comparing the impact behavior of droplets of two types of ultra-wettable
and ultra-hydrophobic surfaces with different wettability at different temperatures, we analyzed the
influence of temperature on the motion of droplets hitting the surface. This research is of great sig-
nificance for understanding and controlling droplet dynamics, and opens up new ideas for the ap-
plication of high temperature multifunctional surfaces in the future.
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Figure 1. Micro-nano structure topography of the sample surface

B 1 #aREMMNERTRE

DOI: 10.12677/app.2020.102020 163 S A B


https://doi.org/10.12677/app.2020.102020

LIS

3. HR5ITR

BNV HRER T 10 FhREEA RIS F(20°C~260°C, J#XIAl 20°C, IREZ LN G R~ECh
#E), RO S R PR ). o, VR R YRR 2 FR, Bl [R5 R 2(0)FR. B
200)FTLAEH, BT RIBISEKR, Bl SRR, i ok A B, b i T = 2
— Y, R BUE IR . 2 T BRI, A R A 3R T L5 T v 31— s vu Bl g
i, Hefbmim o HILPIFRAS, BRI contact-boiling JRZSFN Leidenfrost tRAS[19]. PIFRIRASFIRE B MK 3 Fr
~o FHE 3(a) 4 contact-boiling ARZS, AFE MR IMMLE = TV I A I, BOR AR R 2 5 EiE K
AEFIEILA, BRI AR e IR R A RZIE ), RIS MBS T R O, BRI 55 2R T ) Bk
Al E K B o, XS 2(0) EE SRAETT . MIREE IR LS — T, RIWGRH | contact-boiling RZE
BTSN Leidenfrost IRZS, R0 S AR 2 (M6 2R Z UM b o TR B AR T,
M5 7285 E A, SN 3(b)Fr. MAVREARA KM, MY THEKRM, FitbEGREe
AR R BAT R, BT S R A T 2/ I HLREE RS T, Leidenfrost IRAS 128 s
E, ZIRZIBETRRE, BT R SR Rl (Al e A 2 f e £ — e BUE, X5 2(b) 45 R
Ho WA, FATERTDORELR, ANFEITANAE R 2T, FAE o0 AR Rl 33p 75 B IR FE R AN R, 9F BAS
IFi) 55 A T — 0 i P91 ] PN 55 8 R P A TR AN BT, (BB P T, B [ 2 AN Wik )~ e
Ja TR . PRI R, ROV ERRERAE, FEOLEE NS AR/ MR AFIR, B
DAV 5 3R T e A T AR R R A, St AR 5 3R T IR AR IR RE A AR T 0%, BRI 80T P2 AR 280K
RIS . X AR AE— e IR EETE RN, AN ER A AR BT R B R AN, SEGH R
mn e MO S R A A I 5, DR (R A2 7 22 5 i iRt — 2o m, A R aE
AFGERIZRIRIE, BN R 52078, FrUdEAbi M TR, CREFAE.

-E.4i1)
i ! 35 a
B - b
- 30 ¢
(7] i d
g | —oniies .
©| L o— 7" f
3 E :
N
;.) . E?O i
Ao £
| dih i
= ——-— _ 107 + 3 3
_.I_ ]
: ! 0 : r T T T T
- 160 180 200 220 240 260
vilE VY MARE (C)
(a) (h)

Figure 2. Drop impact test results
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Figure 3. Schematic diagram of two thermal states
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Figure 4. Contact time curve of impinging droplets and superhydrophobic surface under different temperature heating conditions
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Figure 5. Contact angle and rolling angle of the sample
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Figure 6. Rebound process of impacted droplets of sample h under different temperature heating conditions
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