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Simulation of Rigid-flexible Coupling Dynamics of Box Opener for
Pharmaceutical Packaging Line

AN Lei, ZHANG Suo-huai, HUANG Wang-xing
(Shanghai Institute of Technology, Shanghai 201418, China)

ABSTRACT: The work aims to study the effect of flexible rods on the dynamic performance of the box opener and the
opening angle of the box with the increase of the working speed starting from the actual working conditions. SolidWorks
was used to build the 3D solid model of the box opener. The pure rigid body model of the box opener was built by im-
porting ADAMS, and the rod parts were flexibly processed by Ansys to generate the modal neutral file, which was then
imported into the pure rigid body model to establish the rigid-flexible coupling model of the box opener for the dynamic
simulation analysis. After the simulation, the load file was imported into Ansys for stress analysis of key components. The
maximum corner of open box rod relative to suction box rod and the stress of the key components were obtained. It
was concluded that the working speed 340 r/min was the limit speed of the box opening machine. By strengthening the
strength of the rod parts, the box opener could run at a higher speed, but it was necessary to carry out comprehensive dy-
namic performance research and optimization. The rigid-flexible coupling analysis method can be used to more realisti-
cally simulate the actual motion state of the box opener, especially in the stage of a higher working speed; and compared
with the pure rigid body model, it can analyze the dynamic performance of the box opener more comprehensively.

KEY WORDS: box opener; rigid-flexible coupling; stress analysis; dynamic performance
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Fig.1 Structure of the box opener
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Fig.2 Finite element model of connecting rod
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Fig.3 Rigid-flexible coupling analysis flow

LYRBAT T FE R, 07 SR 4 il 42 g 1 249 RO
U FENUR GE v, 224 P A 2 11 26 1 =2 i) 2 A B fk
I, XA 1 ol 2 A o T 194 922y o) 7 A 2 o g
SCHR ] ADAMS H R T 2% B 1 oh ity bR B0
(Impact) THE4EMT, ik 2 B4 Pty
PEIR] R AH BT 7 A2 R B T 5 ARG 38018 7 A= A B
Je ML e AR AL Bl Sy, AR A AR TR 2 T
R A I 1Y Ry SIEAA 5 SR L A BB SR T E St
B, OMGEARE TR, MR R 200N A 4
W, BRI EE K=1.0x10° N/m, #EflfE 5k e=1.5, %
fil BHLJE 4L C=50 kN-s/m, BB IR d=0.1 mm. {EiE,
HRAE e, SR S PR I 56 BRIE 2 /N T 46 B 5
WAl A ATy 0, R 0, P redy HAs
R 11w, BTk 0 4b, FORPIHIIR S PR i
BIRTESE TGRS . T & HLE ADAMS A4 b iy
MIZERE GBI L 4,

K4 JFapLNIERE G R
Fig.4 Rigid-flexible coupling model of the box opener

3 fhESH

31 ITIEHETHHEERS
BCSL PR TR 100 t/min, 5 ELBFE]R 1.2 s

(24 478 12845 1
MIZE 2 PP 0 N EEAT 1 AOFE M LR 5. WAy

BF, daXHE IRy 35.9°, NIZEAABAIET A 36.1°,
MPARYE (1), JFEAFFHIXT T & AT 14 B K% #a 0
H161.6°F1 162.4°, WIZE 2 FiiF oL T & AT ATk
ST AL 6. WIHARIRIES, KN 161.5°, Ki
i%%%ﬁﬁﬂﬁﬁy 162.1°, AT L& B0 ELZ5 SR EE S A

T, EL RIS FRI S A AR TR 25 IR K

0 wj Ve

€10t

= Ol

% 20t / s
30

—40 - -
0 0.5 1 1.5
IHE)/s
K5 PR 1A
Fig.5 Corner of the rocker 1
200
150 ¢ WIJ
£ 100
i
& 50t /
0 S
—50
0 0.5 1 1.5

RV
K6 JF&ATAXT T 0 & A5 #
Fig.6 Corner of open box rod relative to suction box rod
WIZE 2 i B0 T JT & AT A0 G0 FT 64 A 3 WL
K 7—8, W 7—8 WAl LUA i, THIR B BN As &

1000
— R
= 1000,
=
i
& 2000 |
—3000 . ,
0 0.5 1 1.5
I E]/s
K7 JF &
Fig.7 Angular velocity of the open box rod
—1185
—Hl
o -1190 3R
= 1195 |
% “ - oy lw . il ‘
& 1200 |
—1205 . .
0 0.5 1 1.5
W Al/s

K8 WA AT f

Fig.8 Angular velocity of the suction box rod
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Fig.9 Angular acceleration of the open box rod
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Fig.10 Angular acceleration of the suction box rod
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Fig.11 Contact force of cam and roller
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