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Fig. 1. Schematic diagram of experiment device.
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Fig. 2. Schematic diagram of droplet spreading on ring-

grooved structures.
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Fig. 4. SiC ring groove surface contact angle: (a)Smooth
plane static contact angle; (b) smooth surface advancing
contact angle; (c) static contact angle of textured surface;

(d) advancing contact angle of textured surface.
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Fig. 3. Schematic diagram of ring groove topography: (a) Surface topography; (b) 2D contour map (d; = 3 mm, h = 100 pm, w =
1 mm).
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Fig. 5. Spreading behavior of liquid drop in SiC ring groove:
(a) Advancing drop on the inner surface; (b) advancing
drop on inner edge; (c) inner edge critical drop; (d) break-

ing up.
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Fig. 6. Contact angle of the droplet at the edge of the inner surface of the SiC circular groove (h = 290 pm, w = 1 mm).
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Fig. 7. Variation curve of maximum contact angle with

groove depth(d; = 3 mm, w = 1 mm).
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P4 JLART S 2R PR, R 2 ik [5] PRAR JECR Z iT Se 2
il [ PR ) SR T 2, BHABSHBI A2 3l A0 g 1 35 22
/N, B 5 O 0 AR B R PRI w )N,
Ormax BE/IN; 2w = w, B, O, FEAE TRE. X T
BN TIRFRER) SiC AR, w, S 40 pm.

ZE AL Y w = w,, ho> b W, WRRETEN S
SRR TERTHL, Oy SHEGRFRERITCC. 2w =
We, h < he W, WRRARARIE A, fuli i 2 Ak 422 fink £y 14
K, [FIEE, W TF LR VRN BEAZ By > T Tk 42 fh 28 ik
FIRE IR, O AL TARREIRAS, dhEL3g ik,
TN A T3 A A VTR Y5 5 s, R TR/

Oy 2 ZRAER AN, XFF b > b b FREETHL
MR, 5w < w, B, W0 58 B 2 AE 42 b il iE 22
HISCHEMR R AR SO 2%, L2 3 e fe 454
BEAR, DRI 0,0 PR SEUR0/ N TR0/ ).
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P BE X 1 G R B A MR AL, 25 SRR

1) P PR 2 T Ak 0 5 3007 TS S0 L o £
IBE,  A BRI S E TRl SiC R v
FEOULHEE fl /A1 Fh 70°H Ky 138.5°, MATTT AT 5280 2 1
WA Az Bl i) Bl

2) 12 G5 A R 2 fh A1 388 R B [ B A Bt 5 T 2R
FEMRE I S, W R IR B A e — W AE, BIAEAE— I
FHER he. X h < h B, 0, B b B3GR S L
K MIMEIREE b > h, B, WA ZRAL = R
SEETHL, O FEARARAS . XF SIC RIS &, Hoil
FRIER 80 pm.

3) G PR T B 5 ) i 2 1Y) BELAS AR FH L 5 B 44
TS, VB 5 R A R 1) B R RE A R AR ST
FEFEAE A0 o 1 6] PR 52 M [52] PR X8 4 S 17 BEL
BT, A58 KT 40 wm J5 0 76 0 2 rs AR R e
ETHL.
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Effect of sharp edge of ring-groove-structures in SiC surface”
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Abstract

To reduce the run-off of fluid in sealing system, especially in the multiphase medium and extreme operating
conditions, it is necessary to investigate the wetting and spreading behavior in silicon carbon (SiC) sealing face.
Considering the sealing performance, ring-grooved structures with a varying depth (h) and width (w) are
fabricated on SiC substrates by laser marking machine. The radius of structure’ inner surface is 1.5 mm, less
than the capillary length of water. Then, experimental equipment is designed to observe the profile and the
spreading behaviors of droplet on the surface, and the wetting performance and pinning effect are discussed, and
the influences of depth and width of ring-grooves on the wetting performance can be obtained. The results show
that the contact angle (CA) and the advancing contact angle (ACA) of smooth SiC surface are 70° and 76.5°,
respectively. And the values decrease to CA 50° and ACA 54° after laser processing, which may be due to the
average roughness (Ra) increasing from 0.1 pm in smooth surface to 0.8 pm in laser machined surface, making
the hydrophilic surface more hydrophilic. The CA on the edge of ring-grooves increases to 138.5° the control of
fluid can be realized. When the droplet spreads along the radius direction before reaching the edge of groove, its
CA keeps 76.5°. Once it reaches the edge, the position of contact line remains constant or changes slowly along
the wall of groove(we are more inclined to the latter), and thus making the CA increase with the droplet
volume increasing, until reaching a maximum apparent contact angle (6,,,,). And 6,,,, in the experiment is less
than that from the Gibbs equation, which is perhaps because of the mechanical vibration, the roughness of the
wall or the liquid viscosity effect. After that, the droplet collapses, and spreads along the groove area, or even
flows over the outer edge of the ring groove. The influences of h and w of groove are then studied, showing that
0.ax first increases linearly and then tends to be stable with the increase of h, and the depth of groove has a
critical value (h,) of 80 pm. When h < h,, the droplet moves along the wall to the bottom of groove, the droplet
collapses after reaching the bottom under the surface tension function. However, when h = h., the droplet is in
a stable condition, and collapses with the increase of volume. When h = 100 pm, a critical value of width (w,)
of 40 um exists for the geometrical relationships of ACA in wall between h and w. If w is too small, the droplet
will contact the outer diameter of ring groove, which finally makes the droplet collapse and spread on the
smooth surface. The present research can conduce to understanding the pinning effect in the solid edge and the

spreading behavior of droplets in SiC surface.
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