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Influences of Pneumatic Sandblasting Process on Wetting Effect of
304 Stainless Steel Surface
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(1. Institute of Electrical and Mechanical Engineering, Changchun University of Science and Technology, Changchun 130022;
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Abstract: In the research of bionic wettability, as a method of obtaining rough surface, the sandblasting process is often used
by scholars to provide data base of the sandblasted substrate surface. With the experiment optimization method, researchers
analyzed the wettability influence of 304 stainless steel surface, which was sandblasted with different parameters. The
microstructure and the chemical composition of the sandblasted surface were analyzed by scanning electron microscope
(SEM), laser scanning confocal microscope (LSCM) and X-ray diffraction (XRD). The wettability of sample surface
sandblasted was tested by contact angle system (OCA). The results show that under the best sandblasting process optimized
parameters at the sand size of 180 pm, the sandblasting pressure of 0.6 MPa to 0.65 MPa, and the sandblasting time of 1 min,
the rough structure can be obtained on the 304 stainless steel surface and the wettability surface is converted from hydrophilic
to hydrophobic. The static contact angle attains 120° and the dynamic lag angle is reduced to 13.9°.
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Table | Factor level table of optimization test
Sand size (A) / Sandblasting pressure (B) / Time (C)/

Standard

pm MPa min
1 180 0.6-0.65 1
2 120 0.7-0.75 2

BRI A1, WIVEEES 15 cm, fAJE K 90°, ¥R
BRREE 20 °Co ARfEIESCIRI 7 R I3 2 PR, %
WEAEARIR IS )7 %, A TB-6050A RUBERMHL (WL
WEAF, BOEA: §mm, K. 0.55kW) X}
FE R I TP AL B

F2 HURBAE

Table 2 Optimization of experimental plan

Test  Sand size (A) / Sandblasting pressure (B) / Time (C) /
number pm MPa min

1 1 1

1
2 1 2 2
3 2 1 2
4 2 2 1
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Table 3 Test results of surface contact angle at each period ©)
Sample number Original 1d 2d 4d 6d 8d 10d 20d 30d 60d
1 75.7 53.3 84.2 84.1 87.3 92.9 111.6 127.2 120.2 120.0
2 78.5 54.7 90.9 92.5 89.5 100.9 111.7 117.8 113.7 112.4
3 77.2 17.7 68.4 71.5 90.0 91.7 109.2 119.8 114.7 112.0
4 76.3 22.9 76.4 78.9 80.5 101.2 111.6 110.9 109.2 111.7
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Table 4 Parameters of the static contact angle on samples surface ()

Before sandblasting

After sandblasting

Sample number

Advancing angle Receding angle Contact angle hysteresis

Advancing angle Receding angle Contact angle hysteresis

1 68.9 41.7 272
2 70.2 42.9 273
3 70.9 42.0 28.9
4 71.5 422 29.3

104.9 88.2 16.7
106.7 90.6 16.1
110.6 96.1 14.5
104.8 90.9 13.9

A4

(b) Cassie

(a) Wenzel

P 1 KR AEMERY 5 R it 2 T AR
Fig.1 Exist state of water droplet on the sample surface after
sandblasting
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Fig.2 Surface morphologies and contact angle of the original
samples
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Fig.3 SEM images of sample surface after sandblasting
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Fig.4 LSCM images of sample surface after sandblasting
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Table 5 Values of 26 corresponding to the peaks in XRD patterns

Sample types 260/ (°)
a 43.58 44.67 5079 74.69 82.33
b 4359  44.65 5073 75.21
c 43.65 44.61 5079 7497

M XRD B3 F , Miwbial 5 fy i an 26 H
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Table 6 Analysis and results of experimental optimization

Sand blasting

Sample Sand size Time o
number (A)/ pm pressure (C) / min %
K (B)/ MPa
1 1 1 1 92.3
2 1 2 2 86.5
3 2 1 2 86.2
4 2 2 1 85.9
M 178.8 178.5 178.2
Vi 172.1 172.4 172.7
i 89.4 89.25 89.1
Y 86.05 86.2 86.35
R; 3.35 3.05 2.75
Optimization
level A B G
Secondary A, B, C
factors
Optimal
combination AIBICy

SRR S ZE R, B y,GREIHe ik
FBUEFE RS A7) N 92.3%. 86.5%. 86.2%.
85.9%, FIFIMLZEAHT A, HAFIME 1 53000
89.4%. 89.25%. 89.1%, HJ{H 2 435I~ 86.05%.
86.2%. 86.35%. MYJMEXTHLEH, WA TFH
Ay, By, Cy. #EMfHEI& KN EMZE(E N 3.35.
3.05. 2.75, FEWHEZESHN : R RS >BE0
JI>WEbaf ], BIRARALA R A(180 um £:RIEP)
B, (Wb 7 0.6~0.65 MPa)C, (WiHPHF[A] 1 min).

3 4 ip
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WA TR A A AT 1200, SIAWEMEE
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(2) WFFE K MY SR AR 2 B, Wi

AT & m R SO OWE S, (kR
TV R P 2 4

(3) AIRIE AL IR (1 24035 304 N5 B
KRB T ESHCh . BPRIR ST 180 pm, WA
71 0.6~0.65 MPa, MWiPHF[E 1 min,
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