CeteBoe nspanue CoBera pekTopoB By30B boabmoro Aaras

Research & Education — Issue 1 (24)°2025 (DOI: 10.25712/ASTU.2410-485X.2025.01) — EDN:
https://elibrary.ru/NLJXRM

UDK 004.896

For citation: Zhang Ming-Dong, Xu Qiao. Design and simulation of frog like jumping robot // Grand Altai “

DESIGN AND SIMULATION OF FROG LIKE JUMPING ROBOT

ZhangMing-Dong!, Xu Qiao?
1 Hubei key Laboratory of Digital Textile Equipment, School of Mechanical Engineering and Automation,
Wuhan Textile University, Wuhan, 430073, China
E-mail: 2537679476(@qq.com

Abstract. When the existing mobile robot encounters an obstacle with a certain height, it will be
very difficult for it to move. Jumping robots can jump obstacles, have good movement performance,
and can be applied to a variety of complex terrains, and the majority of scholars are full of interest
in jumping robots. In order to improve the shortcomings of mobile robots, this paper designs a frog-
like jumping robot driven by a combination of motor and spring. By analyzing the physiological
characteristics of frogs and their bouncing rules, a simplified model of frogs was established. On the
basis of this simplified model, the prime mover, spring, gear and other parts were selected, and the
one-sided transmission system was proposed, and the jumping mechanism model was established.
The simulation software Adams was used to simulate the simplified model, analyze the motion curve
diagram, the force of the spring, etc., and study the structure to test the feasibility of the model.
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Figurel-1. Jump process
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Figurel-2. Simplified model
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Figure 2-1. Single-sided
transmission system:
1 — the motor; 2/5 — spur gears;
4 — the gear with missing teeth;
6 — the reel; 7 — the fixed cylinder
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Figure 2-2. Assembly
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3 ZT ADAMS B EBREENIG BT

3.1 B BEMC AR B SRR
N TETAE ADAMS BAFREAT 05 o0 A, R SR AR R A R AT i1k, 15
20N BI3-1 Bros AL,

Grand Altai Research & Education Hayxa n o6pasosanne boabmioro Aaras
Bemyck 1 (24)'2025 10.25712/ASTU.2410-485X.2025.01 118



CeteBoe nspanue CoBera pekTopoB By30B boabmioro Aaras

F3-1 fa AR
Figure 3-1.
Simplified model
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Figure 3-3. Displacement of the center of mass in the y-direction
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Figure 3-4. Displacement of the center of mass in the X direction
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Figure 3-5. Spring force analysis
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