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Effect of freezing temperature on mechanical properties
of hail in airworthiness test

GE Xin, ZHANG Lifen., LIU Zhengxia

(School of Power and Energy,
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to study the mechanical properties of cotton-containing hail in the
test standard for transparent enclosures of aviation aircrafts (ASTM-F320-2010) and pure ice
hail in aero-engine hail suction test, the hail mold was designed and manufactured. Based on
natural hail freezing temperature, the hails were made in different temperatures and com-
pressed in a universal testing machine. The quasi-static compressive strength data and the re-
lationship between the freezing temperature and the mechanical properties were obtained.
Results showed that the average compressive strength of pure ice hail increased slightly a-
bout 2 MPa when the freezing temperature changed from —10 C to —30 C; meanwhile the
average maximum compressive strength of cotton-containing hail did not show significant
change within this temperature range; the temperature dropped to —40 C, the average com-
pressive strength of both hail increased significantly, and pure ice hails were more sensitive
to temperature, and the rise was more significant. It is proposed that the test hail produced
at —40 C can be added to the consideration of the airworthiness test of future commercial a-

viation engines and large civil aircraft in China.

Key words: artificial hail; airworthiness certification; quasi-static compression test;

hail freezing temperature; hail compressive strength property
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Fig. 3 25mm diameter pure ice hail and
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Fig. 4 Universal testing machine for low

temperature test
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Fig. 9 Loading force-displacement curves of 6% mass

fraction cotton-containing hail at different

freezing temperatures
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