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Abstract: In order to address the problem of poor mechanical strength of hydrogels in solvents and maintaining its
property of low surface friction coefficient to meet the requirements for bio-lubrication materials, the amphipathic
graphene oxide/poly(acrylic acid-methyl methacrylate) composite hydrogel which is enhanced by graphene oxide was
prepared by one-step polymerization method in N,N-Dimethylformamide/pure water(DMF/H,0) mixed solvent. The
rheometer was used to test the mechanical property of composite hydrogel material. The results showed the hydrophobic
content of PMMA polymer chains can significantly enhance the mechanical strength of composite hydrogel.
Furthermore, by changing the ratios of hydrophilic-hydrophobic segments in composite hydrogel network as well as the
DMF/H,0 mixed solvent respectively, the swelling and tribological properties of graphene oxide/poly(acrylic acid-

methyl methacrylate) composite hydrogel were tested. The experimental results exhibited that the amphipathic
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composite hydrogel possesses obvious media responsive behavior so that the tunable friction property under different

solvents can be realized.
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Fig. 1 (a) The as-prepared water soluble GO after resting for 72h . (L): 7.5% GO solution; (R): 0.375% GO solution; (b) AFM
showing the morphology of GO sheets; (c) the tracking curve showing the profile of GO sheets
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Fig. 2 Schematic diagram showing the preparation process of amphiphilic composite hydrogel mould
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Fig. 3 (a) The schematic illustration showing the switchable swelling behavior of the GO/P(AAc-MMA) composite hydrogel in
DMF and H,O solvent; (b) the swelling kinetic curve of sample in pure DMF and water; (c) the photos
showing swelling state of the GO/P(AAc-MMA) hydrogel after reaching swelling equilibrium in pure DMF and water
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Fig. 4 The rheological properties of the as-prepared composite hydrogel samples. (a) The storage modulus-shear stress curve of four
hydrogel samples with different AAc/MMA mass ratios after swelling equilibrium in pure water. (b) The storage modulus-shear
stress curve of GO/P(AAc; ,-MMA, ,) hydrogel after swelling equilibrium in DMF/H,0 solution with different proportion
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Fig. 5 The swelling and friction properties of GO/P (AAc; ,-MMA, ,) hydrogel in DMF/H,0 mixed solvent. (a) the swelling ratios

of hydrogel sample after reaching swelling equilibrium in different proportion of DMF/H,O solvent; (b)the friction force curve and

the friction coefficient change (c) of hydrogel after swelling in corresponding DMF/H,0 solvent; (d)the weight can only stay on the

horizontal hydrogel surface after wetting by DMF/H,0=1:4 mixed solvent; (e;) the weight can stably stay on the oblique hydrogel
surface after wetting by pure water, (e,) the surface of the sample turned coarse after immersing in pure water
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Fig. 6 The swelling and friction properties of hydrogel samples with different AAc/MMA ratios. (a) The swelling ratios of the as-

prepared hydrogel samples with different hydrophilic/hydrophobic monomer mass ratios after reaching swelling equilibrium in pure

water; (b) the friction force curve and (c) the friction coefficient change of the as-prepared hydrogel samples with different monomer

mass ratios after swelling in pure water
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Fig. 7 (a) The swelling state of the as-prepared hydrogel
samples with different AAc/MMA ratios as GO/P(AAc, »-
MMA| 4)» GO/P(AAc, 4-MMA ,)and GO/P(AAc, -MMA 4)
after immersing into water for 24 h; (b) the water-retaining
ability test of the above three samples which were placed in
room temperature for 72 h; (c) after placed in room
temperature for 72 h, the GO-PAAc, -PMMA, ¢ hydrogel
sample was continuously stretched and recovered for five
cycles
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Fig. 8 The change of friction performance of GO/P(AAc; ;-MMA ,) composite hydrogel with applied load in DMF/H,0 mixed
solvent and pure water media. (a) The change of friction coefficient of hydrogel in DMF/H,0=1:4 mixed solvent with load increase;
(b) the friction force curve of hydrogel in DMF/H,0=1:4 mixed solvent with load increase; (c) the change of friction coefficient of
hydrogel in pure water with load increase; (d) the friction force curve of hydrogel in pure water with load increase
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