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Fig. 1. The URS manipulator has the features of Fig. 2. The RG2 gripper has the features of fast
easy programming, quick setup, flexible deployment, easy setting and
deployment, and safe collaboration. programming.
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Fig. 3. The plot plan of the arrangement device of clamping and cutting of Solanaceae scion and stock
seedlings and other mechanisms.
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Fig. 4. The graph path of single operation of the arrangement device of clamping and cutting of
Solanaceae scion and stock seedlings.
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Fig. 5. Clamping structure.
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Fig. 6. Cutting structure.
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Fig. 7. Four types of cushions. (A) Control; (B) Version 1; (C) Version 2; (D) Version 3.
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Table 1. The seedlings clamping success rate of 4 types of cushions

Clamping success rate(%)

Cushion type Tomato scion Eggplant stock
Control 77.50 43.33
Version 1 84.17 85.83
Version 2 97.50 91.67
Version 3 85.00 70.83
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Table 2. The seedlings clamping success rate of the device

cl Tomato scion Eggplant stock
aw
number Success Fail Clamping success  Success Fail Clamping success
(n) (n) rate(%) (n) (n) rate(%)
No.1 13 0 100 13 0 100
No.2 13 0 100 13 0 100
No.3 13 0 100 12 1 92.31
No.4 12 1 87.5 9 4 69.23
No.5 13 0 100 8 5 61.54
No.6 13 0 100 9 4 69.23
No.7 13 0 100 12 1 92.31
No.8 13 0 100 13 0 100
Total 103 1 99.04 89 15 85.58
No.l No.2 No3 No4 No.5 No.6 No.7 No.8 No.l No.2 No3 No4 No.5 No.6 No.7 No.8
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Fig. 8. The area chart of seedings clamping success or fail of the device (o: Success; ®: Fail).
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Table 3. The seedlings cutting success rate of the device

Tomato scion Eggplant stock
Cut table ) ; . .

b Success Fail Cutting success Success Fail Cutting success
fumoer ) ) rate(%) (n) (n) rate(%)
No.1 13 0 100 13 0 100
No.2 13 0 100 13 0 100
No.3 13 0 100 12 1 92.31
No.4 12 1 87.5 9 4 69.23
No.5 13 0 100 8 5 61.54
No.6 13 0 100 9 4 69.23
No.7 13 0 100 12 1 92.31
No.8 13 0 100 13 0 100
Total 103 1 99.04 89 15 85.58
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Fig. 9. The area chart of seedings cutting success or fail of the device (O: Success; @: Fail).
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Table 4. The average operating efficiency of the device

Average operating time One hour of operation
Seedlings Single A seedling Number of seedlings
(sec) (sec) (n)
Tomato scion 15.01+0.34 1.88+0.04 919
Eggplant stock 16.03+0.13 2.00+0.02 794
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Table 5. The survival rate of grafted seedlings

Success Fail Survival rate
Grafted seedlings (n) (n) (%)
73 31 70.19
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Development and Application of the
Arrangement Device of Clamping and Cutting of
Solanaceae Scion and Stock Seedlings '

Yu-Chen Hung, Chin-Yuan Chang and Yun-Sheng Tien >

ABSTRACT

The purpose of this research is to improve the development of "Conveyor Type Grafting Auxiliary
Machinery", which raises the automation of grafting machinery. We develop a device that is combined
with manipulator to automatically clamp and cut multiple seedlings. This device can clamp and cut 8
seedlings at the same time, both tomato scion and eggplant stock are suitable. It also has the functions of
seedling center position, transportation, alignment and prevention of seedling damage. The results show
that the single operation time of this device is about 16 seconds, and the average processing time for a
tomato scion and eggplant stock is 1.9 seconds and 2.0 seconds. Operation success rate of tomato scion
and eggplant stock is 99.04% and 85.58%. It is estimated that one hour can process 919 tomato scion and
794 eggplant stock, and a total of 7.6 plugs (104 cells plug) of grafted seedlings can be produced, its
survival rate was 70.19%. The developed device of clamping and cutting of Solanaceae scion and stock
seedlings has obtained a new patent (Certificate number No.: M600527). It can be used with Conveyor
type grafting auxiliary machinery for grafting operations, which raises grafting automation and working
efficiency. It has the potential for practical application in the grafted seedling industry, which will help

enhance the industrial competitiveness.

Key words: manipulator, automation, clamping, cutting, grafting
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