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* Vibration properties of corrugated fiberboard-box for the pears
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(a) Single container resonance test (b) Vertical stack resonance test

Fig. 2. Photograph of vibration test using the hydraulic vibration exciter.
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Table 1. Specification of vibration test and measuring system

ltems Specification Remarks
Frequency range : max. 300 Hz
Hydraulic vibration exciter Weight range : max. 700 kgf " Engineering-Korea HVT-2

Stroke range : £25 mm
Linear ragne : +1.0 inchs

Lot Standardized £5 VDC output Trans-Tek 1000-0014
Accelerometer Piezo—-type, 1000 G B&W Sensing Tech.
Function Generator 15 MHz HP-33120A
Oscilloscope 500 MHz, 4 channels HP-54542A
Amp. and low-pass filter 20, 45, 60 dB, 0.8~20 kHz M67-1F
Computer RAM 32 MHz Pentium-166
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Fig. 3. Developed computer program for vibration test.
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Table 2. Calibration of accelerometer according to input frequency and displacement

No Frequency | Displacement(mm) | Acceleration Output Voltage | Input Voltage

’ (Hz) (Zero—-to-Peak) {m/s?) (V, 60dB) V)
1 10 0.83 3.276707 0.4500
2 15 0.83° 7.372591 1.1562
3 20 0.83 13.106829 2.1562 0.08
4 .25 0.82 20.479420 3.5937 ’
5 30 0.82 29.490365 5.3125
6 35 0.81 40.139663 7.3125

Regression Eq. A=5.337564055xV+1.20239702 (R*=0.999707)
A=2m0" , p (1
1000

o7)4, A=acceleration (m/s), f~frequency (Hz), D=displacement (mm, Zero-to-Peak)

50

A=5.337564055*V+1.20239702 |
R=0.999707

-

Acceleration (m/s*2)

Output Voltage (V)

Fig. 4. Calibration of accelerometer for vibration resonance test.
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Fig. 5. Acceleration of the corrugated fiberboard box for pear using single
container resonance test.
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Fig. 6. Acceleration of the corrugated fiberboard box for pear using vertical

stack resonance test.
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Table 3. Vibration damage scores by stack pasition

N Damage degree (No. of pear) . Damage

Stack Position No. of pear Sound Small Medium Severe Score
upper 12 10 2 0 0

1 lower 11 7 4 0 0 1.26
sum 23 17 6 0 0
upper 12 11 1 0 0

2 lower 11 9 1 1 o] 1.04
sum 23 20 2 1 0
upper 12 12 0 0 0

3 fower 10 9 1 0 0 1.05
sum 22 21 1 0 0
upper 12 11 1 0 Q

4 lower 11 11 0 0 0 1.04
sum 23 22 1 0 0
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