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Application of Drop Simulation Based on SolidWorks

CHENG Pei—pei, CHENG Meng—zi, LEI Lei, HE Zhao—ming
(Southwest Jiaotong University, Chengdu 610031, China)

ABSTRACT: Objective To analyze the force and structure changes of falling objects, with the purposes of improving
the shock resistance as well as reducing the drop breakage probability and damage. Methods Product falling simulation
based on SolidWorks could vividly simulate the falling process of a certain type of ceramic cup, which showed the speed,
acceleration and stress changes of each node during the dropping. Results The maximum stress occurred at 5.534 p s of
the whole 19.365 s vertical dropping process and kept acting on the center of the bottom of cup. After the cup structure
was improved, the maximum stress was reduced from 1.720x10° N/m® of critical stress of breakage to 1.549x10° N/m®*. The
strain on the cup was greatly improved. Conclusion Combining the definition and application of product fragility, product
fragility estimation with dropping stimulation can be applied in product design and package guiding, which shortens the
development period and reduces the cost while improving the product quality.
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Tab.1 Performance parameters of ceramic material

2R ZH
PR (% 10")/(N-m™) 2.2059
HEL/N=" 0.22
PR (% 10°)/(Nem™) 9.000
T (kgem™) 2300
IR (x 10")/(N-m™?) 1.720
FEARHREE (% 10")/(N-m™?) 5.515
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Tab.2 Drop height and maximum stress of the cup

=R B 5 i fmm I ST (% 10°)/(N-m™)
1 100 1.319
2 150 1.616
3 170 1.720
4 175 1.746
5 200 1.866
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Fig.2 Maximum stress diagram of the cup dropping from 170 mm
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Fig.3 Stress—time response of typical positions
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Fig.4 Structure comparison of cups
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Fig.5 Maximum stress diagram of the improved cup dropping from

170 mm
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