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Design of Mechanical Manipulator of the Automatic Packing Machine

CHENG Fang, ZHAO Mei—ning
(Xi'" an Technological University, Xi’ an 710032, China)

ABSTRACT: This work aimed to improve the efficiency of Automatic Packing Machine of shaped bottles. Combining the
industrial need of the manipulator, a mechanical manipulator was designed for packing of shaped bottles. The relationship
between driving force and clamping force of the mechanical manipulator was theoretically calculated through design
analysis of the mechanical manipulator, as well as the clamping force of Chuck and the Turning Angle of the Chuck. Based
on the calculated theoretical data, theoretical basis was provided for the simulation analysis of the mechanical manipulator.
A 3-D model was built based on Solidworks and imported into ADAMS, the parameters were set, and the constraints and
drive were defined. The simulation analysis of the packing process of the mechanical manipulator was completed in
ADAMS. According to the results of the simulation analysis, the manipulator could grab and put a bottle in the carton to
achieve automatic packing of shaped bottles. The design of the mechanical manipulator achieved packing of shaped bottles,
and improved the production efficiency of the automatic packing machine.
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Fig.1 Work flowchart of case packer
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Fig.2 The three dimensional figure
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Fig.4 The force diagram of the Manipulator
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Fig.5 The work position of the mechanical manipulator
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Tab.1 Setting of the contact parameters
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MIEEZREC 25.1188 PRI AL 0.6
WYE RS 15 SR EL 0.5

FEx% 10
YIAIEKE /mm 0.1

G B RS/ (mmes™) 100
W Bl EE SR L/ (mm-s™) 1000
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Motion 1(3&3k 13K3))) : step (time, 0,0d, 1, 15d) +
step(time,4.8,0d,4.9,-15d);

Motion 2 ( &3k 2 3K 51 ) : step (time, 0,0d, 1, 15d) +
step(time,4.8,0d,4.9,-15d) ;

Motion 3 ($7FT3K3) ) : step(time2,0,2.5,502) +step
(time,2.5,0,3,-1004)+step(time, 3,0,3.9,502)

£ Adams 1, 4% 138 STEP ofB0R #1522 X 1
(SR ZS T, 8R J5 1 A FLET DA 5 s, £ FLAE R 1000
A BRIk BRI IR SR AT fn e B ) A8 A th £&
LK 6,

(LY

1 /\/
i
SILH]

||:|||I

0 2K S mm = <5

¥ 1] i in 1 40
[Ey i.:._
E 6 AT R IE i A Tl i 2

Fig.6 The acceleration curve of draw—bar
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Fig.7 The turning angle curve of the mechanical manipulator
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Fig.8 The clamp force curve of the mechanical manipulator
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