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Proper packaging is required because defective packaging and over-packaging create economic and 
environmental problems. For proper packaging, cushioning packaging design in which the drop height during
transportation and mechanical shock fragility of the product are considered is an effective method.   Although
the test method for determining mechanical shock fragility of a product is standardized, it is generally not 
performed. Therefore, we developed a mechanical shock fragility test method for a product that could obtain the
information necessary for cushioning design using only one sample.  However, there were three issues: (1) two
types of shock waveforms, i.e., trapezoidal and half-sine waves were used for the test; (2) the critical acceleration 
that was higher than the maximum acceleration of the trapezoidal wave could not be obtained; (3) the cargo
would be over-packaged if it generated a half-sine shock waveform. Therefore, we proposed a test method using
only half-sine waves to solve these issues. We demonstrated the reliability of the proposed test method using
actual products and succeeded in obtaining the critical acceleration of the product using the half-sine wave 
when the acceleration band was broader than the maximum acceleration of the trapezoidal wave. 

Packaging, Mechanical shock fragility test, Shock test, Cushioning design, Half-sine shock 
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(2)  1.09 

DVD

DVD 225 mm

230 mm 50 mm 1200 g

DVD

DVD

(3.91 m/s)8)

3.5 ~ 5.5 m/s

5

Table 1  

98  m/s 2

980  m/s 2

1 .5  m/s
6  m/s

Minimum acce lera t ion  
Maximum acce le ra t ion  
Min imum ve loc i ty  change  
Maximum ve loc i ty  change  
Minimum acce lera t ion  49  m/s 2

increase  va lue  
Min imum acce lera t ion  
increase  ra t io  

1 .1x

Maximum ve loc i ty  change  7  m/s  
( shor t  pu lse

 on ly)
5 .5  m/s

(o ther  pu lses)
Depends  on  ve l

oc i ty  change
49  m/s 2

Maximum and min imum 
acce le ra t ion  
Min imum acce lera t ion  
increase  va lue  
Min imum acce lera t ion  
increase  ra t io  

1 .18x  or  less

6,8) 3.9 5.0 5.5 m/s

3.5 4.5 m/s

6)
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1.1

3.5 3.9

4.5 5.0 5.5 m/s

(3)

1.09

1.18 1.18

 

3.0 3.9 m/s

4.5 5.0

5.5 m/s

4.5 m/s

988 m/s2 3446 m/s2

5.0 m/s 973 m/s2

3543 m/s2 5.5 m/s

904 m/s2 986 m/s2

3.5 3.9 m/s

4.5 5.0 5.5 m/s

4.5 m/s 1962 m/s2

2117 m/s2 5.0 m/s 1574 

m/s2 1852 m/s2 4.5 m/s 807 

m/s2 984 m/s2  
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JIS Z 0119

DBC 3.91 m/s
8) 3.5

3.9 m/s 4.5 5.0 5.5 m/s

JIS

805 m/s2

5.5 m/s

4.5 5.0 m/s JIS

DBC

DBC  

 (a) 4.5 m/s (b) 5.0 m/s

4.5 

m/s

988 m/s2( )

3446 m/s2( ) 1962 m/s2

2117m/s2 5.0 

m/s

973 m/s2( )

3543 m/s2( ) 1574 m/s2

1852 m/s2

4.5 m/s

1000m/s2 5.0 m/s 500m/s2

8)

9) 10)
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Lansmont  Model 23 5.8kg

60cm
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110 mm 110 mm 50 mm
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4.2.1

SRS

2

(A1)  

fD=(4n+1)/2 (A2)

n 1 1

fD >0.5 1  

2

D:  

(A1) 

 

A2  

2020  7 10  

2020  8 26  




