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Development of persimmon harvest apparatus
-Development of detachment device
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Department of bio-industrial machinery engineering, Kyungpook National University, Daegu 702-701, Korea

Abstract

Persimmon occupied the second largest cultivation area next to apple among the fruits in Korea. Since 70 %
of its cultivating field is located at slope, the efficiency of its harvesting operation is very low. Also, the traditional
persimmon harvest apparatus does not seem to be efficient to use due to a structural problem.

In this paper, the author has analyzed the physical properties of persimmon friut-stem system and compared
detachment force with developed persimmon harvest apparatus and traditional persimmon harvest apparatus in
order to solve the problems mentioned above.

The results of the research are summarized as follows :

1. The weight of the persimmon is shown as 157 g on average, the lengths of stem's major axis and minor
axis is shown as 4.6 mm and 3.7 mm on average, respectively, sectional area of stem is shown as 13.9 mm
on average and the stem length is shown as 13.6 mm on average.

2 In case of the traditional persimmon harvest apparatus, the detachment force needed when a persimmon was
detached from its stem was shown as 86.3 N on average.

3. In case of the developed persimmon harvest apparatus, detachment force needed when a persimmon was
detached from its stem was shown as 72.6 N on average.
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Fig. 1 Conventional detachment device
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Fig. 2 Design of U shape knife detachment device with
frame
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Fig. 3 Picture of U shape knife detachment device with
frame
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Fig. 4 Rotating device of U shape knife detachment device
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Fig. 14 Improvement of detachment device handle
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Fig. 4 Measuring system of detachment force for persimmon
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Fig. 5 Calibration curve of measuring system of detachment
force
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Fig. 6 Picture of measuring detachment force of U-shape
persimmon harvest apparatus

Fig. 7 Picture of measuring method of friut-stem system
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Table 1. Physical dimension of friut-stem system (n=40)

. persimmon stem
No. of fui Wf(:ght major axis | minor axis |ouvs sciod aea|  length
(mm) (mm) (mm) (mm)

1 1934 7.20 420 2375 13.05
2 1490 6.20 420 2045 1020
3 159.5 420 245 8.08 16.10
4 156.3 5.00 330 12.96 14.00
5 158.0 535 335 14.08 1825
6 151.1 505 410 1626 14.10
7 137.3 335 305 8.02 17.00
8 1509 425 325 10.85 12.00
9 1772 535 430 18.07 1320
10 139.1 420 305 10.06 1110
11 1717 435 415 14.18 17.20
12 137.1 505 405 16.06 11.05
13 1294 405 3.00 9.54 1040
14 169.5 5.10 430 17.22 1430
15 1348 425 345 1152 17.10
16 146.6 440 400 13.82 1145
17 168.2 435 335 1145 1820
18 | 2051 440 405 14.00 1030
19 150.6 425 335 11.18 1530
20 1268 410 325 1047 13.10
21 1229 5.00 425 16.69 18.15
o) 1417 505 415 16.46 1335
23 1710 5.00 400 1571 16.15
24 155.8 430 330 11.14 1320
25 164.4 4.10 335 10.79 1825
26 196.9 5.20 420 17.15 13.10
27 182.3 430 325 10.98 12.15
28 1564 425 445 14.85 14.00
29 169.3 505 435 1725 14.15
30 1289 5.10 425 17.02 1240
31 140.1 415 330 10.76 1135
32 137.6 340 415 11.08 11.20
3 1206 5.00 340 13.35 12.00
34 130.3 445 415 1450 1320
35 200.0 515 415 16.79 1235
36 1703 520 445 18.17 14.05
37 186.8 525 335 1381 14.10
38 136.5 415 330 10.76 13.05
39 185.1 430 330 11.14 13.30
40 1492 415 330 10.76 9.30

average | 157.43 4.63 3N 13.88 13.60

smdrd] oy | 0 080 617 24

719 TR

o |
LE
N
o fr de

u

7.5 mioll A2 g3 o] 67.7 NO]_T’_
212 mrol| A 2] &3t o] 1147 No.&2 &
78l S7FetAT T 7 #po] iR 25
=] aﬂr ) 20%E 3 H 1147 N, H463.7
N, B 863 NO.& UERal 373570 T a2 FHuj

21.2mi, HA 7.5mm, B 13.5m= YERGTH

pae
Jrr‘ (2
— _PJ

140

S 120 .
£ 100 a0t se el .
2 R e

80 %
E o e ey B ~ .
-E y = 0.1917x + 6. 2087
8 w0
]
S 20

o

5 7 s 11 13 15 1¥ 19 21 23

Stem section area(ms)

Fig. 8 Detachment force with non-knife type harvesting
device of persimon(n=40)
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Fig. 9 Detachment force with knife type harvesting device
of persimon(n=40)
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