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Table 1 Standardization of ice balls

Parameter Tolerance
Ice Ball Size/in (mm) 0.5 (13) 1.0 (25) 2.0 (51)
Weight/lb (g) 0.0023 (1.0) 0.018 (8.2)  0.146 (66.4) +5%
Filler Weight/lb (g) 0.0003 (0.14) 0.0022 (1) 0.0176 (8) £30%
Temperature/°C -18 -18 -18
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Fig.2 A mold for production of hail
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Fig.8 Loading-displacement curves of transparent hail
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[ Pure ice hail
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Fig.10 Loading-displacement curves of layered hail
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Layered ice hail
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Fig.11 The influence of freezing temperature on compressive strength eftwo-types of hail
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Effect of Freezing Temperature on Mechanical Properties of Layered Hail

SHI Xiaopeng!2, FANG Jianglu'3, XIE Jiang !?*
(1. Key Laboratory of Civil Aviation Aircraft Airworthiness Certification Technology, Tianjin 300300,
China;
2. Science and Technology Innovation Research Institute, Civil Aviation Univexsity'ef China, Tianjin
300300, China,

3. School of Safety Science and Engineering, Civil Aviation University of China;<Lianjin 300300, China)
Abstract: This thesis clarifies the influence of layered structure and different freezing temperatures on the
mechanical properties of hails. Transparent hails with a diameter of 50/m, _and layered hail with distinct
structures were prepared using a self-made mold. A series of quasi*§tatie’compression experiments were
conducted for the simulated hails (both transparent and layered hailythrotgh an universal testing machine at
freezing temperatures of -10 °C, -20 °C, -30 °C, and -40 °C. By Combinifig with microscopic structure analysis,
the failure mechanisms were determined. The experimental results revealed that as the freezing temperature
decreases, the compressive strengths of both transparent’and Tayered hails significantly increase. Among
them, layered hails are more sensitive to the temperature change. At -40 °C, the average compressive strength
of layered hails is approximately 6 times of that/at,-1'0/°C, while that of transparent hails is approximately 4
times of that at -10 °C. When layered hails fail, they exhibit multiple cracks, while transparent hails have
single main crack. The layered structure is rich in bubbles, which can change the crack direction and thereby
enhance its compressive strength. This work serves as a foundation for the preparation of layered hails and
subsequent investigations into their mfechanical behaviors.

Keywords: layered hail; compressive strength; temperature effect; quasi-static compression experiments
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