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Development of A Thin Soft Robotic Hand Capable of Packaging Cut Cakes
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In the food industry, automation using robots is highly demanded due to the influence of labor shortage. In this
paper, we developed a pneumatically driven soft robot hand with thin and flexible fingers having thickness of 5 mm.
With the developed soft robot hand, it is possible to arrange and pack cakes of different sizes and shapes without
damaging them. In order to manufacture the thin finger, we proposed a new manufacturing method in which a soft
skeleton part is embedded in the air chamber of the flexible finger. By using this manufacturing method, it was
possible to simplify the manufacturing process of flexible fingers and improve the strength of the hand. Experiments
were conducted to measure the gripping force and pack three different cut cakes.
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Fig.3 Flexible finger of conventional method(a) and Broken
flexible finger(b)
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Fig.4 New method mold(a) and State of modeling of new
method(b)

Fig.5 Flexible finger of new method
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Fig.6 Developed thin soft robot hand
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Fig. 7 Result for strength simulation
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Fig.8 Experimental system for gripping force test

Table 1 Results for gripping force test of the developed soft

robot hand
wmAIEFH N
Z&E [kPa]l | 1B | 2E1H | 3EE | 4E1H | 5EIB | F#
50 0.1310.19 [ 0.13 ] 0.13] 0.13 [0.14
60 0.25 ] 0.19 [ 0.19 ] 0.19 ] 0.19 [0.20
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Fig.10 Cut cake before the test (a) and Boxing test results (b)

Table 2 Detail of cut cakes

FE (g] [ #E [om] [ 4 [om] | & [mm] | F24K
r—=A 88 105 60 30 =
r—%B 79 110 75 65 =
7—%C 74 90 95 55 A
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