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The Development of Pulp Mold Tray for Melon Packaging

Seung Ryul Choi, Hoon Jung and Dong Soo Choi*

National Academy of Agricultural Science, Rural Development Administration, Suwon 447-707, Korea

Abstract In order to protect agricultural products against damage by physical load, various shock absorbing materials
is used. As the demands of environment protection increase, the use of plastic materials have been restricted. On the other
hand, Pulp mold products have some benefits - easy manufacturing, superior shock absorbing and eco-friendly. In order
to develop pulp mold tray for melon packaging as shock absorbing packaging material, we investigated physical prop-
erties and vibration transmission characters of 180, 200 and 220 g pulp mold tray for melon. As the weight of pulp
increased, compression strength and shock absorbing performance increased, while vibration transmissibility decreased.
Especially in case of 180g pulp mold tray, it is not suitable for melon packaging because the transmitted vibration accel-
eration was higher than the forced vibration acceleration. And 200g pulp mold tray is suitable for melon packaging
because the vibration transmissibility was lowest in three trays. And the vibration acceleration transmitted to the melon
in edge of pulp mold tray was higher than to the melon in center of pulp mold tray. As the result of the simulated trans-
portation test, the firmness of melon packaging using pulp mold tray was higher than that of conventional packaging.
Therefore, these results suggest that pulp mold tray packaging could be suitable for melon packaging.
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Fig. 1. The modeling of melon and tray for melon. (a) the mod-
eling of melon, (b) the modeling of tray.

Table 1. Physical properties of melons
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Fig. 2. Schematic diagram of shock absorbing test.

Cultivar Major axis (m)

Minor axis (m)

Weight (kg) Density (kg/m®)

Cucumismelo L. 0.161+0.005"

0.148+0.003

1.763+0.110 955.1

DAveragetstandard deviation.
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Table 2. Specification of the accelerometer
- - Data PC
Item Specifications loaaer Data Acquisition &
99 Analysis
Measurement range +981 m/s? pk Accelerometer
Frequency range 1~5000 Hz
Resolution 0.01 m/s? rms i Accelerometer
Mass 20¢g | Vibration table |
PC
Data Acquisition &
Control
Shaker
Fig. 4. Schematic diagram of vibration test.
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Fig. 3. 1/4 sample for shock absorbing test.
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Fig. 5. Mounting of accelerometers for measuring vibration transmission. (a) tray packaging, (b) conventional packaging.
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Table 3. Specification of the accelerometers used to measure vibration transmission

Item Specifications

Accelerometer type 353B01 353B18 352A24

Measurement range [m/s> pk] + 2453 +4905 +490
Frequency range [Hz] 1~7000 1~10000 1~8000

Resolution [m/s? rms] 0.03 0.05 0.002

Mass [g] 10 1.8 0.8

Table 4. Physical properties of melons
Cultivar Major axis (m) Minor axis (m) Weight (kg) Firmness (N)

Cucumismelo L. 0.156+0.006" 0.155+0.006 1.830+0.161 5.0£2.0

DAveragetstandard deviation.

Table 5. Profile for Random vibration test

Vibration frequency (Hz) PSD (G*Hz) Vibration frequency (Hz) PSD (G*Hz)
5 0.0005 38.75 0.000454
7.5 0.0005 48.75 0.0000144
10 0.001 114.375 0.0000668
12.5 0.0000853 128.75 0.0000206
16.875 0.0004 142.5 0.000014
20.625 0.0006 177.5 0.0003
26.875 0.0002 215.625 0.0002
35.625 0.0000335 293.75 0.0000131
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Fig. 6. 1/4 pulp mold tray model.
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Table 6. Compression strength of pulp mould tray
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Compression strength (N) 1827.4+148.2Y

2464.5+153.8 2659.3£176.1

The moisture content of pulp mold tray was 5%.
DAveragetstandard deviation.

Table 7. Shock absorbing characteristics of pulp mould tray

180g 200g 220g

Total velocity change (m/s*:s) 0.182+0.019" 0.163+0.042 0.146+0.059
Duration time (s) 0.202+0.001 0.208+0.033 0.184+0.064

Peak acceleration (G) 1.285+0.236 1.055+0.308 1.020+0.403

The moisture content of pulp mold tray was 5%.
DAveragetstandard deviation.
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Fig. 8. Vibration transmissibility of pulp mold tray and melons. (a) pulp mold tray, (b) the melon in center of pulp mold tray, (c) the

melon in edge of pulp mold tray.

WE Tl AATE AP R S wf, TN J3t
B 48 BE IPAATAD Fare die 1S 34
AlA F7] Wit Ee] dde] & o= dAHT)

Fig. 8llH WH=Z Adse 7wyt dE2og ddys=
7IEEET 2 0% ASHAEST, 2 o= Fig. 9(byl
UERG vle} Zro] B ET vxle)] xgE W] Jgo

P Eevapyt v ofiidke] ViwrE 7] il
FHof| A== RMS Ha7e7F W] RMS Ha7 e
Hoh FA ASEATAL A

Fig. 99] (a)¢} (bl XsElolEoA] Hrgevale] He
He X159 Ho 83 7EEe HA ZA7EEe] s
9ES eIt gxErdse)] dgys Ae7Es

¢

8.0
70
6.0
> 50
§ 4.0 =180
2 3.0 9
£ 200g
2 20
5 . 2209
= 1.0
0.0
The pulp mold The melon on The melon on
tray the center of the edge of the
the pulp mold pulp mold tray
tray
(@)

Fig. 9. Vibration transmissibility of pulp mold tray and melons.

8.0
70 +
6.0
> 50
5 40
‘0 m=180g
2 30
£ 200g
w
£ 20 ¢ m220g
F 1.0 [
, I
0.0
The pulp mold The melon on The melon on
tray the center of the edge of the
the pulp mold pulp mold tray
tray
(®

(a) maximum acceleration, (b) minimum acceleration.



Vol. 19, No. 3 (2013) HE ZTE

6.0

50 |

40 |

30 |

20 |

10 | .
0.0 : :

control melon melon packed by melon packed by
pulp mold tray conventional box

Firmness (N)

Fig. 10. Firmness of melon after transportation simulation.
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