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Abstract

The demand of fresh cut fruits such as fruit cups, fruit salad boxes is increasing recently. But
we have not automated feeding machine in the automatic packing system for fresh cut fruits.
This study was aimed to develop an automatic weighing and feeding system for packing of
fresh-cut fruits on fruit processing plant. A prototype system has been developed and tested
for feeding height of fresh-cut fruits, conveying speed, packaging weight, and performance
of system. We measured the weight change of a piece of apple by the drop impact according
to the feeding height and conveying speed. The performance of prototype was measured
in condition of the conveying speed of 0.10 m/s. The weight of cut fruits filled in container
showed a standard deviation of 4.87~6.26 g compared to target weight, and the performance
of system was 2,465 EA/hr. The experimental result demonstrates that the impact of fresh-
cut fruits was increased with the feeding height and conveying speed and the effect on the
feeding height was greater than the conveyor speed. So, we are need to establish closely the
feeding conveyor to the container and we are need to adjust the feeding speed according to
the follow-up process such as fruit supplement and removal work according to the metering
error, container sealing process and labeling process et al.
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Fig. 1. Concept of an automatic weighing and feeding system using a load cell and length adjustable conveyor.
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Fig. 2. Schematic diagram of the automatic weighing and feeding system.
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Table 1. Specifications of the automatic weighing and feeding system.

Item Specifications

Hopper feeder Dimension 945x450% 270 mm (L X WX H)
Screw drive motor DKM Co., 9SDG2-120F2P, 0.09 kW
Motor reducer DKM Co., BK30BH, 20:1
Screw auger 450X @90 X 100 mm (L XD XP)

Conveyor part ~ Dimension 2,920 450% 1,240 mm (L X WX H)
Conveyor feeding motor ~ Mitsubishi, HF-KP43B, Servo motor, 0.4 KW

1.3 Nm, 3,000 rpm

Belt drive motor Samyang Co., F88, AC Geared motor, 0.2 kW
Inverter Mitsubishi, Freqrol-d700, 2.5 A 3 Ph AC200V
Motor reducer Samyang Co., MG-F88, 0.2 kW, 30:1
Conveyor belt 7,100X95 mm 1.8 t

Weighing part  Dimension 200100100 mm (L X WX H)
Load cell Curiotec Co., CBCL-10 L, 10 kgf
Pneumatic cylinder TBC Co., TPC1B16-30
Pneumatic valve TBC Co., RDS3130, DC12~24 V

Controller PLC LS Co., KTM-DR20U

DC in 12 point, Relay out 8 point
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Fig. 3. Design for the automation of the automatic weighing and feeding system.

Fig. 4. The view of the automatic weighing and feeding system.
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Fig. 5. Block diagram for measuring weight of fruits using an electronic scale.
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Fig. 6. A picture taken after 0.01 seconds for cut apple discharged from the conveyor.
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Table 2. Max weight and final weight by feeding height and speed of a piece of apple.

Feeding height (cm) Feeding speed (m/s) Max weight (g) Final weight (g) Average weight (g)
14 0.10 17 12.7+1.00 14.7+2.08
0.18 17 12.3+1.53 14.7+2.52
0.26 17 12.6+1.00 15.0+1.73
17 0.10 19 13.041.00 16.0£1.0
0.18 19 13.04+1.00 16.7+2.52
0.26 20 12.7+1.53 17.3+3.06
20 0.10 20 12.7+1.53 17.3+2.31
0.18 21 12.7+0.58 17.7+2.08
0.26 20 13.0 18.7+1.53
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Fig. 7. Weight change by feeding speed and height of a piece of apple.
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Table 3. Performance of the automatic weighing and feeding system.

Feeding speed (m/s) Target weight (g) Feeding weight (g) Performance (EA/hr)
0.1 100 109.8+5.76 2,465
130 139.8+4.87
150 159.2+6.26
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Conclusion
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