364 H2i 2 B X @ L E Vol. 36 No.2
2023 44 H CHINA SURFACE ENGINEERING Apr. 2023

doi: 10. 11933 /j. issn. 1007—9289. 20220504001

AR R E X B A RS SRE
e N A
g REET AWM 2 B EE]

(1. VLR R2FNUB TR 2B B8 2141225
2. VLB b ERE A ARE S SLG=E L 2141225
3. R R mD MR R ST B 450001)

FEE: AR I KRR I SURE ST A P IR B BB A 22, U i TR T S /K Tk e A v Mk BB 24 AP 1K) T 25T, DA
StEb (PDMS) hHEM, DANMEIER (AAm) [NV Ak, S 8840l Ak 1T 2 7E PDMS SRl # 5 FAS <3 2R A
WG (PAAM) ¥RJ2, JHRIZMRERIY . REHIRERE . SRR Sk PEfE S M RE T RAE, HE AAm WREEXHR 2P fE
DR . S5 IR AAm IR R B RN AT M, IBEA AAm IR IERT), VR IR B RHTRE E 3 2 LT
AAmM R SGERZ SRR PERERNE T g, U156 PDMS(TI0OAIEL, & 20 wt.% AAm iR 2R MACE 18.24° , %
MBI 16.6%; 7 8 wt.% AAmM [K13R )2 BEHE RIS ZE 0.039, 53544 PDMS AHELRRAG 98.2% . 4t —Fh ek 45 12 26 T #4) 2t 24
WL o2 P TR B L v 31 9, T DRy SRR THT S A e ) £ 4

KB SRACRI: WIENRG: WRZERE: RAMGE: PR

HESES: THI1T

Effect of Acrylamide Concentration on Coating Properties on
Polydimethylsiloxane Surfaces

CHEN Weiwei "> QIAN Shanhua "> ZHOU Shuaishuai > LIHui® SHEN Yujun’
(1. College of Mechanical Engineering, Jiangnan University, Wuxi 214122, China;
2. Jiangsu Key Laboratory of Advanced Food Manufacturing Equipment and Technology, Wuxi 214122, China;
3. Zhengzhou Tobacco Research Institute, China National Tobacco Corporation, Zhengzhou 450001, China)

Abstract: Silicone rubber is a hydrophobic polymer material that is non-toxic, odorless, and nonirritating to human tissues; hence, it
is less likely to be rejected by the body. It is widely used in medical catheters owing to its good physiological inertia and
biocompatibility. However, the hydrophobic characteristics of silicone rubber make its drag-reduction properties much poorer in vivo,
resulting in a relatively low compatibility with human tissues. To improve the surface properties of silicone rubber in a water
environment, new methods are need to improve the hydrophilic and lubricating properties of its surface. Existing strategies to obtain
this type of surface, such as plasma treatment, chemical grafting, and hydrogel coating, have certain disadvantages. For instance, the
effects of the plasma treatment method are unstable and hydrophobic recovery can occur. Hydrophilic surface modification by grafting
is a complicated process, and the grafted polymer is easily damaged when subjected to wear, shear, or other mechanical loads.
Although hydrogel coatings have the advantages of low friction, high wettability, and wear resistance, there are still disadvantages
such as uncontrollable coating thickness and high surface roughness. Therefore, in this study, polydimethylsiloxane (PDMS) and
acrylamide (AAm) were selected as the substrate and reaction monomer, respectively. Five types of polyacrylamide (PAAm) coatings
with different concentrations were prepared on the PDMS surface using the UV curing process. The firm coating was prepared using a

simple three-step method: pretreatment, curing, and cleaning. The surface composition and surface roughness of the coating were
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characterized by Fourier-transform infrared spectroscopy and white light interferometry, respectively. The coating thickness was
measured using the step method. The coating thickness was measured using the step method. An adhesion test was conducted
according to the grid method of the test standard ISO2409-2007 to characterize the bonding strength between the coating and substrate.
The friction properties of the as-prepared coatings were characterized using a wear tester under the condition of water lubrication. The
lubricating performance of the coating and the effects of the AAm concentration on the coating properties were also analyzed. The
results showed that the AAm concentration had a significant effect on the thickness and roughness of the coating. As the AAm
concentration increased, the corresponding thickness and roughness of the coatings increased. According to the Wenzel equation, the
increased surface roughness of the hydrophilic material would also decrease the contact angle. Compared with the PDMS substrate
(110°), the contact angle of the coating with 20 wt. % AAm reached as low as 18.24°, which decreased to 16.6% of the PDMS
substrate. The hydrophilicity of the PDMS substrate surface significantly improved after the PAAm coating was prepared. In addition,
the PAAm coating had a high bonding strength with the PDMS substrate and did not easily peel off. The AAm concentration also
improved the lubricating properties of the coating. As the PAAm concentration increased, the friction factor of the coating first
decreased and then slowly increased. The friction factor of the coating with 8 wt. % AAm reached as low as 0.039, which is 98.2%
lower than that of the PDMS substrate. The proposed method to develop a strong coating on the silicone rubber surface is simple and

efficient. It yields a coating with good hydrophilic and lubricating properties, thus providing better insights into the surface

modification of similar soft materials.
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