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Development of pneumatic four blade soft grasp for grabbing strawberry

LI Jian' ,DAI Chuyan', WANG Yangwei' ,CHA Fusheng”, MIAO Wenliang'

(1.Key Lab of Forestry Intelligent Equipment Engineering of Heilongjiang Provincial (Northeast Forest University) , Harbin
150040, China; 2.State Key Lab of Robotics and Systems ( Harbin Institute of Technology) , Harbin 150090, China)

Abstract; The increasing demand for automatic picking robots of fruits and vegetables drives the study of the end-
grabber realizing non-destructive picking. However, most traditional end grips are rigid structures, and the existing
flexible grips also have shortcomings such as insufficient grasping force and poor coating. A new type of pneumatic
four-blade soft grip was designed to realize the non-destructive picking of strawberry, which used the contour curve
of strawberry as the design curve for the first time. Firstly, the structure of the software grip was simulated and
optimized, thus an idea of safely attaching to the target surface was put forward. Then, both the minimum failure
stress on surface of the strawberry and the end force of the software grip were test, and the feasibility of
nondestructive grasping was verified based on these results. Thirdly, the bending deformation law of the soft grip
leaf surface was studied using the dynamic capture technology. Finally, the soft gripper with arcs gas channel of
strawberry grab was used to test the actual grasping ability. Results showed that the four blade pneumatic gripper
soft could realize nondestructive fetching, the success rate was 90% , and the damage rate was 2%. It is proved that
the developed four gripper for strawberry scraping blade soft has a good stability and practicability, and can be used
to strawberry picking at the end of the actuator. This study can also provide theoretical basis and technical support
for the picking technology of other fragile fruits and vegetables.

Keywords ; fruit and vegetable picking; pneumatic drive; soft robot; finite element simulation; strawberry grasping
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Fig.1 Strawberry contour extraction process

RSN R BT R S g B BR 12, 4 B ith
LRI Z M2 ARAL B, X REAR IR Bl A A7
STV E BN [ i o e g P i 28 19 e R
Vi B2 RN ARG E PN A, B/ NS RE 2 X i

— FIH%ER
— FIHAL
— ZIFR
— L
ZIHIR
AL
TER
TEL
TR
L

1 1 1 1 J
0 10 20 30 40 50
. X/mm
(a) FREFEREMZ

TURER A F RS G 3 A N TR T, TR ) 938 B 2
TEITIBCE N R X R T BUAR BRI O, R AEAT ]
Y BARER T R R 2R X S fEas (At 2, B
LA ZA s b Ze (i 2(b) Biw) .

0 10 20 30 40 50
X/mm
(b) Btk

B2 ESREIHLRER

Fig.2  Strawberry contour curve
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Fig.5 Optimization analysis of soft gripper
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Fig.6  Silicone rubber material test
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Fig.7 Analysis of five kinds of silicone rubber materials
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