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Effect of Water Temperature on Ice Adhesion Strength
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Abstract: Aircraft icing will affect flight safety and even lead to serious flight accidents. Studying the adhesion

strength between icing and substrate can provide specific index requirements for the design of aircraft anti-icing and

de-icing system. An experimental platform for measuring shear adhesion force is designed, which is used to mea-

sure the freezing adhesion force of the substrate at different initial temperatures of freezing water. The temperature

changes of water/ice during freezing are collected, and the experimental phenomena are analyzed by nucleation the-

ory, focusing on the effect of the initial temperature of frozen water on the adhesion strength. The results show that

the increase of initial freezing water temperature will promote ice crystal nucleation and improve the adhesion

strength.
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Fig.4 Physical drawing of temperature sensor placement
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Table 1 Experimental data of adhesion strength at different
initial temperatures of freezing water

sy Wl ORESAUKAIIR AR/ PR
BE/°C Rz /C MPa {f/MPa

1 —10 0.53

2 —10 3 0.48

3 —10 3 0.57 0.53
4 —10 3 0.57

5 —10 3 0.52

6 —10 25 0.65

7 —10 25 0.55

8 —10 25 0.73 0.65

9 —10 25 0.65

10 —10 25 0.65

11 —10 45 0.99

12 —10 45 0.81

13 —10 45 0.87 0.83
14 —10 45 0.80

15 —10 45 0.66

16 —10 65 0. 84

17 —10 65 0.65 0.70
18 —10 65 0.62

19 —10 80 0.92

20 —10 80 1.04 0.96
21 —10 80 0.90
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Fig. 6 Curve of adhesion strength versus water temperature
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Fig.7 Water/ice temperature curve versus time
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