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Structural Design of Detachable Brake System for Safe Stroller
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Safety accidents related to falls and collisions involving strollers occur every year. To address this issue, an automatic
brake system has been developed and tested for strollers. Previous systems were only functionally verified and did not
confirm structural safety until the brakes were activated and came to a stop. Given that this system is a safety-critical
device, a prototype was manufactured and tested to ensure the device's safety during brake operation. Additionally,
structural analysis was conducted using the collected data to identify potential vulnerabilities.
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Fig. 1 Structure of detachable brake system

Fig. 2 A stroller equipped with a braking system
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Fig. 3 Flow chart of brake system

Fig. 4 Prototype development
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Fig. 5 Speed of stroller
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Fig. 6 Boundary condition
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Fig. 7 Force action on the stroller

Table 1 Properties of materials

Physical properties PVC Steel
Density (g/cm®) 1.51 7.85
Friction coefficient 0.45 0.5
Poisson’s ratio 0.37 0.3
Young’s modulus (MPa) 2726 200 x 10°
Tensile strength (MPa) 55 460
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Table 2 Total deformation

0.62834
0.62341

Maximum (mm)

Average (mm)

0.62834
062617
062401
062184
061968
061751
061535

061318
061102
0.60885 Min

Fig. 8 Total deformation
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Fig. 9 Equivalent stress

Table 3 Equivalent stress
Maximum (MPa) 0.512
Average (MPa) 1.122 x 10

Fig. 10 Part of max equivalent stress
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