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Drop Simulation of Puppy Robot by Toys Safety Standards

Tae-Eun Chung (Info-Mechatronics Dept. 11T), Jun-Gi Kim (SK Teletech), Hyo-Chol Sin (SNU)

ABSTRACT

Many impact or drop test researches of home appliances are published, but those of toys cannot be found easily. External

impacts are the primary causes of fracture of toys. For impact proof design, the finished product should pass an impact test

after molding design: There are several internatignal toy safety standards or requirements such as US CPSC(Consumer
Product Safety Commission), ASTM F963-96a, EN71 and so on. The puppy robot which patrols around the house, namely,

the watchdog was selected to investigate toy safety because it has considerable weight and outer panels are made of plastics.

First the model of watchdog robot was obtained by 3 dimensional scan. Surface data can be generated from 3D polygon data

of the watchdog. A reliable drop simulation method for the watchdog was established using Pam-crash program according to

Korean toy safety standards. When there is a low impact allowance value, the molding design should be reinforced or

changed. It was found that the maximum impact stress reaches the ultimate stress of panel material.
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Fig. 2 3 dimensional image of watchdog
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Fig. 4 Generated surface data of watchdog
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Fig. 5 Meshed data of watchdog
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Table 1 International toy safety standards

Nation Safety standards
USA CPSC &
ASTM F963-96a
4 UK BS EN71 Part 1
Germany DIN EN71 Part 1
France NF EN71 Part 1
Europe EN71 Part 1
Hazardous products
Canada (Toys)Regulations

C.931]

Table 2 Material properties of ABS (panel)

Item Values
Young’s Modulus, E 24 kN /mm*
Poisson’s Ratio, Vv 03

Material Density, p

1.05¢-6 kg /mm’

Yield Stress, O y

0.0415 kN / mm*

Ultimate Stress, o,

0.042 kN /mm®

Thickness

3 mm

Table 3 Material properties of steel (floor part)

Item Values
Young’s Modulus, E 210 AN/ mm>
Poisson’s Ratio, Vv 03

Material Density, p

7.82¢-6 kg/mm’

Yield Stress, o )

0.183 AN /mm*

Thickness
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Fig.8 Stress distribution — side view
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Fig. 9 Maximum stress distribution on watchdog body
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Fig.10 Energy distribution over time in drop simulation
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