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Development of Fracture-Type Protector for a Launching Reconnaissance Robot
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Abstract: This paper presents the development of a fracture-type protector for carrying a reconnaissance robot to a
remote target area. Instead of a conventional unlocking mechanism, a separation method based on the fracture of
assembled parts was implemented in the proposed lightweight protector in order to improve the feasibility for a real
battlefield. Simulations using the finite element model of the protector and the robot were performed to verify the
fracture under the given loading conditions, and shock experiments using a drop table were performed to calculate
shock transmittance through the protector to the robot. Several field tests for a 100-m flight proved that the proposed
scenario (launching, flying, landing, and separation) was achieved successfully.
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Table 1 Specifications of the robot and the protector

Length Diameter | Mass
Robot vl | 168 mm 87 mm 600 g
v2 | 102 mm 60 mm 320 g
Protector vl 241 mm 100 mm 770 g
v2 236 mm 70 mm 220 g
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(a) 1* version (b) 2™ version

Fig. 1 Photograph of reconnaissance robots developed

(a) Assembled (b) Opened

Fig. 2 Photograph of the 1* version protector

(a) Assembled (b) Opened

Fig. 3 Photograph of the 2™ version protector

Fig. 4 Assembling two outer pieces of the protector
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Table 2 Simulation parameters for shock analysis

Total Element Number 5404

(for Outer Shell) (2803)

Constrain Numbers 28

Material POM, steel

Loading condition 24 m/s

(Initial Velocity)
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(b) Constraints applied to part assemblies

Fig. 5 Finite Element Model for robot and protector
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Table 3 Results of shock experiment

Height | Shock Accl. | Shock Accl. Shock
(cm) of Protector of Robot Transmittance
20 147 g 123 g 0.84
40 297 ¢ 196 g 0.66
60 465 ¢ 298 g 0.64

(FeldOutput_ | [ Cancel |

Nodes [ 5. Mises (Not averaged)
s35221

PartInstonce Element 1D Type  Nodes [, Mises (Not averaged)
PIEF 0301109 296 <304 572139

[Lwrite 10 File.._ |

(d) Maximum stress of the robot (2 ms)

Fig. 6 Simulation results of the protector after falling on
the rigid floor
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Fig. 8 Shock acceleration of the protector and the robot
attached on the drop table (60cm drop) solid line:
robot, dotted line: protector
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