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 Video S1. SEM image during nano-indentation test of LMSH (Plays 2 times faster than original speed)
[image: D:\연구\논문작성\LMSH, RMSH\Manuscripts (Polymers)\제출본 (Polymers)\Figure\Figure S1.jpg]
Figure S1. (a) 29Si-NMR spectra and (b) Chemical Shift of Si depending on the bond state. 
[image: D:\연구\논문작성\LMSH, RMSH\Manuscripts (Polymers)\제출본 (Polymers)\Figure\Figure S2.jpg]
Figure S2. (a) Viscosity of the LMO and RMO resin at 25. (b) GPC spectra of the LMO, RMO, and M-POSS resin.
[image: D:\연구\논문작성\LMSH, RMSH\Manuscripts (Polymers)\제출본 (Polymers)\Figure\Figure S3.jpg]
Figure S3. Dynamic light scattering spectra of the LMO, RMO, and mPOSS resins for the average molecular size. 
[image: D:\연구\논문작성\LMSH, RMSH\Manuscripts (Polymers)\제출본 (Polymers)\Figure\Figure S4.jpg]
Methacrylate Conversion(%) = (1 - ) * 100 

Figure S4. Methacrylate conversion of the MOs. The degree of methacrylate conversion is calculated by using the ratio of peak area of unreactive carbonyl groups (C=O) and reactive carbon double bond groups (C=C) in the FT-IR spectra, measured (a) before and (b) after the free-radical polymerization and post-annealing process.
[image: D:\연구\논문작성\LMSH, RMSH\Manuscripts (Polymers)\제출본 (Polymers)\Figure\Figure S5.jpg]
Figure S5. TGA spectra in a nitrogen atmosphere from 400 to 700 .
[image: D:\연구\논문작성\LMSH, RMSH\Manuscripts (Polymers)\Figure\Figure S6.png]
Figure S6. Cauchy-type dispersion curve (Refractive index curve) of LMSH, RMSH, and CMSH thin film measured by ellipsometer. 
[image: D:\연구\논문작성\LMSH, RMSH\Manuscripts (Polymers)\제출본 (Polymers)\Figure\Figure S6.jpg]
Figure S7. In situ hardness and effective modulus values of the LMSH, RMSH, and CMSH.
[image: D:\연구\논문작성\LMSH, RMSH\Manuscripts (Polymers)\Figure\Figure S7.png]
Figure S8. Water contact angles of (a) silicate glass, (b) LMSH, (c) RMSH, and (d) CMSH.
Table S1. Values related to the molecular structures of three methacrylate oligo-siloxanes.
[image: C:\Users\Kim Yun Hyeok\Desktop\논문작성\LMSH, RMSH\Manuscripts (Polym. Chem.)\Figure\Table S1.png]


Table S2. Nano-indentation results for the LMSH.
[image: D:\연구\논문작성\LMSH, RMSH\Manuscripts (Polym. Chem.)\Figure\Table S2.png]

Table S3. Nano-indentation results for the RMSH.
[image: D:\연구\논문작성\LMSH, RMSH\Manuscripts (Polym. Chem.)\Figure\Table S3.png]


Table S4. Nano-indentation results for the CMSH.
[image: D:\연구\논문작성\LMSH, RMSH\Manuscripts (Polym. Chem.)\Figure\Table S4.png]
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Average

Degree of Number average Weight average Polydispersity Viscosity .
condensation weight, M, weight, M, index, PDI (at 25°C) molecular size,
gl ight, M, ight, My, : R
% g/mol g/mol cP nm
LMo 97.2 6929 14526 2.09 33384 232
RMO 88.7 2104 3123 1.48 4285 1.77
mPOSS 98.2 1754 1847 1.05 1800* 1.61

* : values from catalogue
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Effective Elastic recovery,

Max load, Py Max depth, hy,, Hardness, H modulus, E* Stiffness"2/Load w,
Test

mN nm GPa GPa GPa %
1 39.94 2196 0.6 6.04 76 86.10
2 39.944 2195 0.6 6.04 76.3 86.05
3 39.935 2194 0.6 6.04 75.7 86.07
4 39.94 2198 0.6 6.04 76.1 86.08
5 39.937 2197 0.6 5.93 75.7 86.16
6 39.999 2200 0.6 5.93 76.3 86.11
7 39.954 2197 0.6 6.04 75.8 85.98
8 39.961 2197 0.6 6.04 76.1 86.03
9 39.951 2198 0.6 5.93 75.6 86.11

Average 39.9513 + 0.0188 2196.9 + 1.6 0.6 6.00 + 0.07 75.96 + 0.25 86.077 + 0.052
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Effective Elastic recovery,

Max load, Py Max depth, hy,, Hardness, H modulus, E* Stiffness"2/Load w,
Test

mN nm GPa Gpa GPa %
1 39.973 2452 0.4 5.27 79.7 79.46
2 39.936 2447 0.5 5.27 79.1 79.49
3 39.952 2451 0.4 5.27 79.1 79.56
4 39.97 2450 0.4 5.38 79.2 79.50
5 39.926 2452 0.4 5.27 78.8 79.44
6 39.948 2453 0.4 5.27 78.8 79.53
7 39.937 2453 0.4 5.27 78.9 79.54
8 39.944 2449 0.4 5.38 78.7 79.52
9 39.941 2455 0.4 5.27 784 79.50

Average 39.9475 + 0.0148 24513 +2.3 0.45 + 0.01 5.29 + 0.09 78.98 + 0.33 79.504 + 0.038
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Effective Elastic recovery,

Max load, Py Max depth, hy,, Hardness, H modulus, E* Stiffness"2/Load w,
Test

mN nm GPa GPa GPa %
1 39.924 2634 0.4 4.95 67.1 83.40
2 39.948 2632 0.5 4.84 66.5 83.54
3 39.968 2633 0.5 4.84 66.8 83.30
4 39.998 2619 0.5 4.95 66.7 83.6
5 39.953 2630 0.5 4.95 67.7 83.22
6 39.926 2700 0.4 4.73 66.2 83.56
7 39.946 2659 0.4 4.73 65.3 83.43
8 39.952 2642 0.4 4.84 65.9 83.51
9 39.923 2633 0.5 4.84 66.5 83.39

Average 39.9486 + 0.0228 2642.4 +22.7 0.45 + 0.01 4.85 +0.10 66.51 + 0.65 83.44 + 0.157
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