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Measurement and Analysis of Restitution Coefficient of Black Soldier
Fly Larvae in Collision Models Based on Hertz Contact Theory

PENG Caiwang ZHOU Ting SONG Shisheng FANG Qin ZHU Haiying SUN Songlin
(College of Mechanical and Electrical Engineering, Hunan Agricultural University, Changsha 410128, China)

Abstract: In order to build a collision model between black soldier fly larvae and key parts of collecting,
transporting or separating equipment, a restitution coefficient measuring device based on biological nature
of black soldier fly larvae and kinematics was designed, and the restitution coefficient of black soldier fly
larvae was measured and analyzed by experiment. Research on the collision materials, the thickness of
collision materials, falling height, collision angle, drop direction and moisture content of black soldier fly
larvae’ s effect on the restitution coefficient of the °the fifth age’ black soldier fly larvae was conducted
by a mixed orthogonal experiment based on the scheme of L, (4* x2%). Then, single factor experiments
for factors, including the collision materials, thickness of collision materials, falling height, collision
angle, drop direction were carried out and the corresponding regression equations were obtained by
analysis. Results of orthogonal experiments showed that the order of significance of restitution coefficient
influencing factors was as follows: collision material, falling height, collision angle, drop direction,
material thickness and moisture content. The influence of falling height and drop direction were extremely
significant (P <0.01), and the influence of material thickness, material thickness and collision angle
were significant (P <0.05), and the moisture content was not significant. Single-factor experiments were
carried out for the following factors; collision material, material thickness, falling height, collision angle
and drop direction. Regression equations were established between restitution coefficient and collision

material , material thickness, falling height, collision angle and drop direction, with all the regression
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coefficients no less than 0.942 7. Results of single-factor experiments of collision materials showed that

restitution coefficient was decreased in the order as follows; Q235 steel, aluminum alloy, acrylic glass

and rubber. From collision experiments of black soldier fly larvae with Q235 steel, restitution coefficient

was decreased with the increase of falling height, increased with the increase of steel thicknesses and

collision angle, and restitution coefficient was larger when the lateral fall of black soldier fly larvae

collided with the steel than the vertical drop. Those results above can be an important reference in the

designing and developing of collecting, transporting or separating equipment for black soldier fly larvae.

Key words: black soldier fly larvae; restitution coefficient; Hertz contact theory; collision test
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Tab.1 Main parameters of black soldier fly larvae
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Tab.3 Orthogonal experiment scheme and results
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Fig.7 Effect of falling height on restitution coefficient
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