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Simulation Test Method for Low Pressure Vibration of Transport Package
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ABSTRACT: The work aims to study a transportation simulation test method by controlling the harmful factors of low air
pressure and vibration at room temperature, to evaluate the protection performance of logistics package to products.
Through the research and development of a low-pressure vibration test device, and combining it with the vibration system,
the low-pressure environment conditions of plateau transportation or high-altitude transportation was simulated in the la-
boratory to realize a comprehensive simulation environment test method that can control the integrated environment fac-
tors of low-pressure and vibration at certain temperature and humidity. The low pressure vibration test system can meet
the requirements of low pressure vibration test in ISTA 3A standard. A combined test method of low pressure and vibra-
tion was developed according to low pressure and random vibration test standards at home and abroad. It provides feasi-
bility basis for the evaluation of the simulation test of high altitude truck transportation, railway transportation and air
transportation.
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Fig.1 Low pressure and vibration test system for
transport packaged product
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Tab.1 Altitude and low pressure

8 /km KA JE S1/kPa
3.5 65.0
4 61.5
6 47.0
8 35.5
10 26.5
12 19.0
15 12.0
18 7.5
20 5.5
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Tab.2 Random vibration data of different severity
levels in highway transportation

ARG E /(g He )

Hi %/ Hz
KT KT KT
1 0.000 036 0.000 018 0.000 009
3 0.06 0.03 0.015
4 0.06 0.03 0.015
8 0.007 0.0035 0.001 75
12 0.016 0.008 0.004
30 0.006 0.003 0.0015
40 0.015 0.0075 0.003 75
60 0.0014 0.0007 0.000 35
100 0.001 0.0005 0.000 25
200 0.000 05 0.000 025 0.000 0125
jfé?é%;ij 0.82g 0.58g 0.41g9
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Fig.2 PSD curve of random vibration in highway
transportation in China
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Fig.3 PSD curve of random vibration in highway trailer
transportation and simulation of vehicle
distribution and transportation
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Tab.3 Random vibration data of railway and air transportation

BRI L2 12 4
Ji 2 Hz YR /(g Hz ") Ji% Hz IR (™ Hz )

1 0.000 01 2 0.0002

2 0.001 12 0.01

50 0.001 100 0.01

90 0.0004 300 0.000 01

200 0.000 01 — —

IS 35 5 AR (Grs) 0.299 TN FE X4 T MR (Gre) 1.05g
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Tab.4 Advantages and disadvantages of low pressure and vibration combined test equipment and
four-integrated equipment
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Fig.4 Random vibration test under low pressure
of packaged products
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Tab.5 Random vibration under low pressure
test conditions
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Tab.6 Simulation test conditions
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