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Abstract: To enhance the surface morphology and surface energy of silicon carbide to improve its surface wetting
properties, picosecond pulsed laser surface treatment and chemical modification techniques were used, respectively.
Additionally, a confocal laser microscope was used to analyze the microfabrication microstructure and the relationship
between ablation pattern, laser properties, and processing parameters. Results demonstrated that ablation and remelting
were the dominant factors influencing the laser processing effect. An inverted triangle-shaped ablation groove was
observed due to ablation threshold of silicon carbide and Gaussian distribution of laser energy in the spot. Fluoroalkyl
silane modifier used in the experiments could transform the silicon carbide surface from hydrophilic to hydrophobic.
By varying processing parameters of pulsed laser treatment, contact angle of the modified silicon carbide surface

increased to a maximum of 157°. To better understand the effect of micro-textures on hydrophobicity, we developed a
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solid-liquid contact angle model based on the actual morphological parameters which elucidated the mechanism of

contact angle variation with characteristic parameters of micro-textures, providing theoretical guidance for finding

micro-textures with optimal hydrophobic performance.

K ey words: silicon carbide; micro-texture; hydrophobicity; picosecond laser processing

B N2 R, Jaidh A 7= J7 v i 1) v
SHRE . IORLRE 1) W A R T A RE 05 36 2 AT A4
BHERE H 28Kk, Bk, xF B & a Rl —
TN AR 7 3R A3 B i R, RO B Bk
() — N7 1) BRALTE(SIC) & —Fh B A e A
R e e 2 B AR, AT R S A
(S8R D), Rl Ve R 2 T2 S T AR A 25
AT L BRI, B A TR P 575 70 AR i A L 2 T 2% 5 7
AR FNGE UK, M4 R R 2 o o PR, @ i T
S0 B AN REE T 3 T M 6 O R M 3 B AR 7 P 1
PSS

E ARG, A 2 T ) TIOW SO A B
KA, X ARG AB AL T SR 7 ) bR R K
RERT 9T o FE B AR R T 1] £ A 2R 2 53t L 3R T 1k
REMIA R B, RS AR B B R A ok
SO SRR At )R G . 4k kR T
A R e A BT 1500, BN N MBI K KT,
HAT E B A yuE ok S s ae 0,

BEEH AW R R, SRR BN T 5 15 A0 R ik
Z . EGEIBEHIIN T r] DR RCK ik, T
F, K A6 0 AT H A 2 n AT DL SR A5 40 K 4 ) A 4R
PO, e Ab, R T A AR, 7 R AR S A B
B I 0K e IR 5 e R R A R R 1 ] I A i g A
FEA R RGN . MR, Bk EOsRe A in
Tk FE . & PR A AT v R R, B
Al LARE 5 Hin TAR SiC — 2k LY #1102k 1 A4
Blo 534, BT 0 T B AR TR TR AN, Bkisos
A R TR TR

AT R, TR AT DL S Bk AT 3R T
KRR . D2 NS B0 i & A i 4
i Lyarl A A E 0 s . v FEAI TR BE, I BLAk
A ik 2 TR P 6 7K VA i o K T REL RS 52 %0 398 o v 38 K
X 3 Z [ AT Ttk AR [ Al 25 1 B R ke T BE VR AR 1)
o, AR O RERINE R ER TN L 7 — &
SRR ER, R IS [ B 24 1 Al 23 b o) 3R T 1 RE T
SEMANE . AHEEZ T, RGO AT Aok 385 i 2
F BB KM, T HL AT DA v B R I B R R T
Yo oAb, FEERVGHEFCOT I, AR BT TR
A RIS PR 2 MR 26, A 85 T ol 1 425 fo g A

A1 Wenzel #5580 2 55 W14 58 A SV R IR A, T
Cassie #5782 15 Vo) R Th A TRAR IR ES o 18 —
FIARE T AT Cassie HERIFT Wenzel # L Z [8], BJ R
AR ENMRE . B 7R =AM 2 A, ik
A AR R R I [ VR AR A — AR E
e R, 5 &R R A A1 4 13—
FECBERVIRAS, MR AS RS VIR, XMIEARAL R
HILTEGKE R . /£ Wenzel B8 A Cassie #5484
(%l E, Bico &' TR 2 iH SR B se 5, i
AT 52 i 2 kA 1) RV R 2 A E R A S5, R
2 T A RS FE A VE R LG, VAR BU R (Y A2 VA R T AR R
FEfh T AR 2 LA . B AT AV 2 BB AL T
THEGE K A, F R A e T SR 0 422 ik £ 14 52 i
(ERPEER RIS WIS (1 A& N & A EINUS
F, TiE MG XS B 7K A 25 AT T 5 0 23
SR 2 L

AW TR B AP OB LR B A A B T — R 5
AR, TR T iR g RS S
B, FEWEFL T R AP BO6R R A BeE 2R TE ) Je A A
Ji7 35 RN GBI ot (FALS ) R sk A e 2 T V) 0 12 o Pk P 4
R FF H SZE0 I8 40 1 8 R TR 25 F0 V8 1 L 41
XK RS m, IR 3R B & B AR TR 30 2 H i B
fiuk f AR RY A 0 A 1 B O R B A LR A R 1 [
I 3E — 22 T 7 AR Ak AR, AT i 3 T
LUK B2 R 7 1A)

1 EWHE

11 mUHEEFERES

SEIG IR PELE 2020 C R R R RFELE B AL RE R
TERFE S, BARM B AN 98.5%, ZE N
3.12 g/em?®s N T I R TG 1 TH RN B 44 0 1 5
Wi, A 300 H (48 wm) )4 MRS 404 Bk A fik He 7 T
FTEEPHE, JRE VT4
12 MEAMHEEIEIRRA

SEIG SR FH B M BOEIN T R G & 0040, & h
MIMOZE3I R4 RS RG. AEH RS, Kk
P RGO B BOL IR A R (B 1(2)), HOEBEE
N 15 um, KA 355 nm. BAFES_EEOLINT X



%8

TR SR, S BRI T RS B A R D P R 925

B R SE N 10 mmx 10 mm,  F£ R 84 ) T 49 19 5 5%
InTRCR AR, T 1(b). FEEOEM SR N Tk fE
H, AR A 200 kHz, BEES T 10 ). R
P AL R Re AR, MR8 AL B C
=, BRI IE B M 64 wm IZET I K F] 500 pum,
W 1 TR BEAb, R & A TR I R 4 R T
P, BIEAFE I FBMN R-0 FIRE 5 75 2
AT AR R-1,

FJ ] BRUKER D8 ADVANCE % X 5f 2k 751X
(XRD) A O I T 5 kA4 fik 322 T AR AH 2 1 A2 A 1
W, RTE N 20=10°~90°, X B A I 5 FE N
5 (°)/min. BbAk, KA VK-X250 BU30 3L R A B
B o RS, i A& 1) 2 S0 b A

Picosecond
laser source

Dust removal
and air supply
system

Mechanical
motion system
and optical path

control system —
Computer console

-
\
17 7 -+
1 Y Y i
T T

K1 OGN LR % (a) & H N T # 42 (b)
Fig. 1 Laser processing system (a) and corresponding proces-
sing paths (b)

xk1 EUEEMISH
Tablel Processing parametersof laser processing

Serial Power/ Speed/ Interval/
number w (mm-s™) pm
64/80/100/125/150/
A-1~A-10 9 125
200/250/300/400/500
64/80/100/125/150/
B-1~B-10 6 100
200/250/300/400/500
64/80/100/125/150/
C-1~C-10 3 50
200/250/300/400/500

(VK-X R 50T LAk A4 X = 4E T A 2505 2,
1S BIROW I A B AR TR R 25
1.3 FRENZFEMHARERERIE

S P IRUAE St (FAS) VA VRAE e, FAS 45K
N+ LR = 4 I EE B (CoF17CoH,-Si(OC,Hs)s),
i P IS FHTE K B R R 2 1%, I 0 N 79 37 25 1%
TERMEAT . F = 22 5 U T R i DA S —
AN JFE GG FE S R-1 N FAS ¥R PR 24 h il 4740 %
Eif, BEfEAE 120 C R4 h, SRR
HekJoe G AR AL AR B

T A Tk 2 T 119 [ 0 22 o 7 2 FH SRR AE R T PE g
AT FE AR, DU AR P 2 TR KA D i Ak A J
G ) ) e S M A . SR A JCY-1 R fd
MEAES, B DLl ml EHE, JAG 2 i fil M
Wk T RIEN =4 R b, S2ieR A
NRSE 34G BHERTRINEr Sk, H R LMk
I € FE A A4 o

2 #ZRGHL

21 REERSWH

B 2 R T B R A BB A0 = 4R
(A. B Ml OfEgikim, MEHATLLE 2, beilfs
) (10 TU1 A P9 A% B 6 T B 44 1) 5% 445 o g 48 43 6 6,
Ui RIS AEROR REE T, B OE I TAK IH BR824
Hh g5 R TS o RIS, ety R LIRSS I, 320
GoVPH, RMBEA-AERKEEE, HHSRIEFES
T [0 T Th R T R T DA i T G

BEAh, MJELERE S R-0 1 T ™ 5 ik A R
A-1 1) XRD B (&l 3)F vl LLE H, A-1 R EA H
R AT A KB AR R Eosin T
B A R B AR A . 6H-SIC SR S I 4L A,
B — P TR A RS AR R R AR, AHEE T
JRUARESL, BOE N TR 6H-SIC AT HHIE A AT
55, X ARWOEIN T RERRE R4 s R .

TEWEEIN T A2 d, B e RSO0 R & 78 )
TOEFE o R AR SERS A I R R OB RE R
FELESCBE o4 iy W7 o0 A, MO AR E M IEEE O )
AL BT, JEBETER W 2 O 8 S5 A B0 %
Ao A, TEWEOEIN TR, BRACEEAETE — AN he
BE, RAYEeEY S TR R ER, friiE
SR, T BOBOEIN TS VA A 2 0 H 5 =
T A e s i o A AR, W 4(a, b)FTR.
DRI, S5 56 39 955 1014 V2R R R T AR 58 55 AR R TR i
W IR IE S 3L



926 T AL A R R

38 %

B2 WOt TR B A RERR I 1 oW S0 HE

- 200 pm

Fig. 2 Micro-textures of laser processed SiC surface
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Fig. 4 Surface morphology of laser confocal 3D model (a)
and corresponding cross-sectional shape (b) of sample C-4
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(a) Theoretical variation of contact angle; (b) Fitted curve of variation of contact angle of group B; (c) Fitted curve
of variation of contact angle of group C
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