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The Structure Design of Rotary Wing Hand Grenade for Safety and

Efficient Damage

HAN Zeyu, ZHANG Huisuo
(School of Mechanical and Electrical Engineering, North University of China, Taiyuan 030051, China)

Abstract: Aiming at the engineering demand of improving the safety and efficient damage ability of hand
grenade, a new hand grenade structure using device of rotary wing to control arming device and ballistic attitude
was designed. Based on the analysis of the gripping grenade and the bouncing air-bomb grenade, this paper
put forward the design idea of the rotor grenade. Based on the analysis of the mechanism of action, this paper
used a combination of theoretical calculation and dynamic simulation to complete the structural design of the
rotor grenade, and the functional feasibility of structural safety relief and efficient damage was simulated and
verified by ADAMS analysis software. When the rotor grenade was thrown at 30 m/s in the direction of 45°,
the number of revolutions was 14. 5, which was greater than the required number of revolutions of 9. 5; when
the throwing angle was 45°, the minimum throwing speed of the rotor grenade was 25. 95 m/s; the equilibrium
velocity of the rotor grenade in the vertical descent phase of the trajectory was 8.7 m/s. The simulation results
show that the structure can realize the air safety guarantee; the rotary rotor device can adjust the trajectory
attitude of the grenade and create ballistic conditions for the fixed-altitude explosion. This structure can provide
a basis for the design of related engineering applications.
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Fig. 1 Fault tree analysis diagram
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Fig. 3  Schematic diagram of limit structure
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Fig.4 Action mechanism diagram of rotary wing hand grenade
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Fig.5 Schematic diagram of rotary wing hand grenade
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Tab.4 Trapezoidal thread parameter table
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Tab. 2 Lift coefficient and drag coefficient at different angles of attack
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Tab.5 Friction torque of rotary wing hand grenade
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Fig. 7 Ballistic rotation torque curve
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Tab.6 The safety release boundary conditions of rotary wing hand

grenade
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Fig.9 The a-direction displacement of a certain point of the rotary wing
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