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Table 1. Cracking force of the tested mume fruits

Fruit No. 1 2 3 4 5 6 7 8
Cracking force (kg) 46.0 34.1 39.0 35.6 39.9 46.7 41.7 44.0
Fruit No. 9 10 11 12 13 14 15 Average
Cracking force (kg) 40.7 29.2 50.9 355 31.0 35.0 44.9 39.6
Standard deviation of cracking force (kg) 6.20
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Fig. 1. The force-deformation curve of a mume fruit.
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2. [farg RS -

Fig. 2. View of the mume cracking machine.
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Fig. 3. The mume fruit cracking machine in operation.
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Table 2. Dimensions and weight of the sampled mume fruits

Fruit size (mm)

Fruit No. Height Long diameter Short diameter VWeight(g)
1 31 29 26 13.0
2 29 28 26 11.6
3 30 29 26 12.8
4 31 30 27 133
5 28 28 25 11.0
6 26 27 25 9.5
7 30 29 27 134
8 31 29 27 13.0
9 31 32 28 14.7
10 30 30 26 13.3
11 27 27 25 10.6
12 29 29 25 11.7
13 28 28 25 10.6
14 29 27 25 10.7
15 28 27 24 105
16 29 29 25 12.1
17 27 26 24 10.0
18 28 28 25 104
19 25 25 22 7.9
20 25 27 24 9.5
21 26 27 24 9.6
22 26 27 24 9.2
23 25 26 23 8.7
24 27 28 26 11.2
25 26 28 25 104
26 30 28 25 11.2
27 27 27 24 9.7
28 29 29 26 12.1
29 27 28 25 104
30 28 26 24 10.1
Average 28.1 27.9 25.1 11.1

Standard deviation 1.90 1.44 1.27 1.60
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Fig. 4. Mume fruits and crude salt were mixed in a revolving wooden barrel to remove the cilia on the skin surface.

5. DUt R AR A e 1 -

Fig. 5. The cracked mume fruits with rifts.



118 BEBEENST F54% FE2H 2005

3R 3. iR AR ARG R

Table 3. Experimental results of the cracking machine

, Cracking time Capacity Whole fruit rate
Run No.
(sec)) (kg/h) (%)
1 160 135 93.1
2 163 132 92.8
3 170 127 94.6
4 151 143 91.5
5 130 166 93.9
Average 140.6 93.2

? For each run, mume fruits of 6.0 kg were tested.
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Fig. 6. Schematic diagram of a slider crank mechanism.
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7. Kelvin Model 772 & (Mohsenin 1970) -
Fig. 7. Schematic diagram of Kelvin Model (Mohsenin 1970).
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Fig. 8. Schematic diagram of Maxwell Model (Mohsenin 1970).
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Kelvin Model ( Mohsenin 1970) Z{&7E:
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Table 4. Relationship between compression force and deformation of a mume fruit

Compression stage Compressing force Deformation Stage elastic constant

(kg) (mm) (kg/m)

| 8.00 2.61
9,680

20.88 3.94

1 21.29 4.36
10,720

32.87 5.44

11 32.15 6.02
12,340

49.68 7.44
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A Study on Mume Cracking Machine*

Li-Duhng Huarng?®, Tyng-Horng Chou? and Chih-Kai Yang?

Summary

Huarng, L. D., T. H. Chou, and C. K. Yang. 2005. A study on mume cracking machine. J. Taiwan Agric. Res.
54:113-122.

The bottleneck operation in the pickling process of mume fruit is to make a rift on the fruit. The main
goal of the study is to develop a machine for mume fruit cracking before pickling with sugar for making
crispy mume. The development of the machine will also lower the processing cost hence increasing the
revenue of the crispy mume manufacturer as well as the growers. Experimental results showed that the
elastic constant of a fruit during compression test could be as high as 12,340 kg/m. The maximum force
needed to crack a mume was 50.9 kg and the average force of the 15 mume fruits was 39.6 kg with a
standard deviation of 6.2 kg. The machine was designed to crack 5 fruits in a stroke; therefore, the
mechanism must be designed to generate the required force. We have developed a prototype machine for
mume cracking purpose. The first process in making pickled mume before cracking is to mix the fresh
mume with the crude salt in a wood or metal container and then revolve for about 10 minutes. This process
will remove the cilia on the skin surface of the mume fruit and also make the mume a little bit softer. The
average capacity of the cracking machine in five runs is about 140 kg/hr which is about 10 times larger than
that of a manual operation. The cracking quality was determined by the gap between the two parallel plates
in which the mume was depressed. To gain better quality in cracking, it is suggested that the mume fruits
should be sorted according to their size.
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