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BACKGROUND ROBOT MANUFACTURING

Soft robots have attracted wide attention in various fields. Prof. AgNW Drop-casting Spin Coating with PI Laser Cutting Connecting Copper Wires
Yong Zhu's lab has built a caterpillar-inspired crawling robot with | e
multiple crawling modes, enabled by joule heating of a patterned
soft heater (consists of silver nanowire networks) on LCE (shrinks
when heated) and the friction competition between the front and
rear end with the ground.
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e - S —— Working within the complete the circuit, figure A, B show the heater
Under Joule heating, the temperature rise would result in the Pl layer expanding and the LCE layer located on the head part of the robot can be heated up to 94°C.

Demonstration of how this caterpillar-like robot moves forward

shrinking, creating a bending at the front. With power off, the PI/LCE bimorph would return to its
flattened shape. The Pl feet create a friction competition between the front and rear end with the

ground. So the rear end would maintain its contact position with the ground while the front cools down
OVERALL DESIGN and releases the shrunk length. Thus the robot moves forward.
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1- Control Circuits
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2- Control Method (Test generating square-wave output using LED)
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Final Goal: Components:

Use PCB Board to control the 1. Materials:
movement of the robot & Use light - Pl

batteries as power supply to replace -LCE |
clumsy current generator - Silver nano wires (AgNW) network

- Copper wire
2. Control Part: . ]
Battery (3.7V. 150mah) Generating Square-wave Output

- Arduino Nano 33 loT PC/Phone Remote Control
Key Technique: - Relay (1 Channel DC 3V)

WicFi 2.4G - NMOS (IRLB3034PBF) Multi-device Control
-BLE (Bluetooth Low Energy) - Male & Female Connector Low E nergy Consumption

(2) Testing circuit using Bluetooth communication
while the right figure 1s the control app interface

(1) Testing circuit using Wi-Fi communication method while
the figure on the right 1s the control website interface
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