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Control and Data Acquisition Processing System of Drop Impact Testing
Machine
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Abstract: A set of drop impact testing machine was developed based on classical cushioning properties theory of cush-
ion material. Key issues of data acquisition and processing of free fall were studied. The interference of random signal
was effectively reduced by a variety of digital filtering technology ; by using a new data processing method to obtain the
initial velocity, the data approaches to the actual value; the buffer curve of cushioning materials was then obtained
through the least square fitting of the experimental data. Repeated drop impact experiments of EPE materials were car-
ried out. The results satisfy the classical cushion curve, and the maximum relative error is 3. 7272% of the experimen-
tal result. It was concluded that the data acquisition of the experimental system is standard, the data processing method
is accurate, and the experimental system is reliable. The purpose was to provide scientific basis for cushion packaging
design.
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Fig. 1 Dynamics model of drop impact process
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Fig. 2 Architecture of the drop impact test system
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Fig. 3 Schematic of the drop impact test system
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Fig. 4 Data acquisition and processing
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Fig. 5 Flowchart of acquiring speed data
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Tab.1 Drop impact test parameters of EPE material

W K Vi JEERE PRV =
/(kg+m™) /m /m /m /m
21.2 0.12 0.12 0. 045 0.6

#2 EPE#MBZEHRRHERANS
Tab. 2 Cushion coefficient and the largest stress
of EPE material

REGRE  opkE C o, /MPa
1 3.3009 0.2054

2 2.7015 0.3497

1 i 3 3.0014 0.5987
4 3.7028 0.7993

5 4.3961 0.9927

1 3.3052 0.1902

2 2.7052 0.3514

22 WA 3 2.9913 0.5883
4 3.6821 0.7884

5 4.4081 1.0297

1 3.3303 0.1793

2 2.6979 0.3389

553 Wik 3 2.9938 0. 6094
4 3.7096 0.8099
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Fig. 6 Cushion characteristic curves of EPE material
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