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1. Abrasion Experiment 

The surface abrasion was conducted via the cyclic linear motion of the emery paper (2000#) 
under the fixed weight (500 g), and the schematic illustration was shown in Supporting Information 
(Figure S1). The length of the testing surface is 2 cm. The moving speed of the weight is 0.1 m/s. 

 

Figure S1. Schematic illustration of the abrasion experiment. 

2. Calculation of Porosity 

 

Figure S2. Statistical image of the porosity calculation. 
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The porosity is calculated from the area in green divided by the total area in the statistical image. 
The calculated value is as shown in Table 1 in the text. 

3. Hardness 

 
Figure S3. Micrograph of the hardness test. 

The hardness is tested by a microhardness tester. The testing image is as shown in Figure S3. 
The hardness value refers to the hardness of the outer layer, that is to say, the largest one. The 
hardness values of all the testing samples are as shown in Table 1 in the text.  

4. Theoretical WCA Based on the Cassie–Baxter Relation 

This coating is composed of a nanoporous inorganic skeleton and an organic hydrophobic 
modifier. Considering the inevitable existence of air in the pores, it conforms to the characteristics of 
the Cassie–Baxter hydrophobic model. Therefore, the superhydrophobic surface belongs to the 
Cassie–Baxter surface. According to the Cassie–Baxter theory, there exists a composite interface 
composed of liquid–solid and liquid–gas under the droplet, and the Cassie–Baxter equation is 
proposed as cos 𝜃ఊ ൌ 𝑓௟௦ ൈ ሺcos 𝜃଴ ൅ 1ሻ െ 1 

wherein, 𝜃ఊ is the apparent contact angle, 𝜃଴ is the intrinsic contact angle, and 𝑓௟௦ is the percentage 
of the area occupied by the liquid–solid interface. In the wetting state of Cassie–Baxter, the presence 
of air in the pore structure reduces the liquid–solid contact area, that is, 𝑓௟௦ decreases. Here, the 𝜃଴ is 
148°, and the porosity is 57.1%. According to the equation, we can get that the theoretaical WCA is 
about 160°. 

5. Influence of the Amount of TiO2 Nanoparticles to Microstructures 

 

Figure S4. SEM images of the surface modified with different amount of TiO2 nanoparticles. 
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The optimized amount of TiO2 nanoparticles was decided after the testing campaign (see the 
added SEM image in Figure S4 in the revised Supporting Information). Too much amount of TiO2 

will cause the serious aggregation of nanoparticles and result in the blocking of nanochannels (Figure 
S4a,b). Too less amount of TiO2 is not enough to completely fill the nanopores (Figure S4c), and the 
near empty nanoporous framework can not satisfy the demand of superhydrophobicity and 
robustness against abrasion. Thus, we choose the optimized amount of TiO2 (2g/101g, i.e. 19.8 wt%) 
after experimental studies. 

6. Application Example 

 
Figure S5. The pictures of the guide rails that crack (general anodizing film) and keep complete 
(robust superhydrophobic film). 
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