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Study on precision modeling of globoidal cam in filling machine
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Abstract: In order to solve the problems and low accuracy modeling
in globoidal cam designing as well as instability during high-speed
filling, the mathematical model of profile surface of the globoidal
cam was set up based on filling requirements and motion relationship
between globoidal cam and indexing plate. The segmentation
modeling is applied to create 3D solid model of globoidal cam. Surface
analysis, inference inspection and kinematic analysis are studied for
the created 3D model of globoidal cam, and the results showed that a
high modeling accuracy was obtained, which may meet the design re-
quirements of globoidal cam device for high-speed filling.
Keywords: high-speed filling; globoidal cam; indexing motion; seg-

mentation modeling; surface analysis
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Schematic indexing diagram of filling machine
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Figure 2 Schematic meshing principle of

globoidal cam device
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Figure 3 Circulated motions of globoidal cam
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Table 1 The structure parameters of globoidal cam device
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Table 2 Angular parameters of cam and indexing plate
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Contour surface curvature analysis

of globoidal cam

BB

[0 miEma
[ S miEE

WE © fHiR i

WS TH Ffz

BH12 S#xrdAEToses

Figure 12 Interference inspection of globoidal cam device
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Figure 13 Angular displacement curve of indexing plate

3001
5 200F
2
=
& 100
=
% 0
=
< | | | | )
0.0 0.2 0.4 0.6 0.8 1.0
it i)
Time/s

B 14 4Ed0ed /A ik JE o 2%

Figure 14 Angular velocity curve of indexing plate

5 T L B0 A o B i b Hh 2K, AR 0.00~0.59 s
W,JJDJ_x}ﬂ?:T 0.59~1.00 s I IE¥ZIE S A S 1k s
YCHRAIE T e T ™ e T G T A i 2T DL S B 4R Bl i
BT ER.

1 g

h T R AT b v R A 1 B R X LI TR ™

T ERUET SR A A LUT S

(1) ARAERE R 5 B8 A B S B IR FZ s K&
SR 4 Bt A5 7 39 X T (™ B8 R AT T3 Y 5 3%y i A X R
B AT S BE  RE A 2 UL O A B AR S B o B R S
FE

81



1% 5 HLH

2016 % 6 4

—~ 2000;
< 1000}
o £
HME o
=52
& ¢
= -1000F
K
%
= -2000 : : ' :
< 0.0 0.2 0.4 0.6 0.8 1.0
IF fia)
Time/s
B 15 ##&e A ik B &
Figure 15 Angular acceleration curve of indexing plate

(2) XTI ™ A8 A 3 BLBEAT T il T A LT A A S
S BT AT AR T DI A A I R R e R
b T L R O3 BE A BETH K

(3) KT8 1 SICTAT ™ 0 3 A0 A A0 T LA A0t 46 0 it A
300 B e LN TR R AT T T A 0 Y B 0 2 00 B L IR
LR RU FE T

% Xk

(1 B EK, BRE. 25 )5 A 8 sh R i i 5 300 . PLAs
&5, 2008, 32(2) . 82-89.

(2] 2=, =m0, 0, 5. 4 H 3w dAoE B pLE 6 R 4% it
[J]. f TH:, 2013, 34(5). 81-85.

(3] Z=mi. K ahiest X A shw | IFdE L)) & & 5P,
2012, 28(1): 144-145.

[4] B33, el M S WL 45 4 Jad 3o %
(15): 80-81.

[5] BRFETL, W4T, 2T Solidworks % 4 i

S HLA, 2012, 28(6): 177-179.

C6] X E#, XPer. A shbLb™N e 2 B F M. dbs:

Bl AL, 2013,

Beit [T, MR R, 2014

EFFALI iz B L.

(7] Dk, %, RE. Mo Eal RENBIR S
P I]. EiS P, 2015, 31(3).: 78-81.

[8] Yan Hong-sen, Chen Hsin-hung. Geometry design of globoidal
cams with generalized meshing turret-rollers[ ] |. Journal of Me-
chanical Design, 1996, 118(1): 243-249.

COT B T3 T BT AT 7L DL R . 0 K27, 2008
25-35.

[10] Chang Zong-yu, Xu Chang-mi, Pan Tong-qing. et al. A general
framework for geometry design of indexing cam mechanism[]J].
Mechanism and Machine Theory, 2009, 44(11): 2 079-2 084.

LU0 WhoE . Eag, F80A. (25 BB DL 1 @i K gl ) 4 43 e LT .
S ML, 2013, 29(1): 146-148.

(12] B4k, 1L, XFH, % 5T VB6.0 Al Pro/E #Y I 43 BE
MiE S S BUL S R BT, HURAL 3, 2012(9) : 41-44.

(1370 fRERWT, Eoril, W], %, JIE ATC M4kt 505 &
(1. MLARBET S, 2014(7) . 23-26.

(140 AW, XU, 2245, 52 2% TR 435 o0 005 Af g 2 ey o v L .
HEBLL TR, 2009, 10(6) : 669-673.

[15] He Wei, He Xue-ming, Wang Cheng, et al. Design of globoidal
indexing cam mechanism CAD system[]]. Applied Mechanics
and Materials, 2014, 54(3): 140-145,

[16] LinB]J, Lin C C, Jywe W Y, et al. Motion-curve synthesis and

geometric design of globoidal cam mechanism with intermittent

variable speed[ J]. Proceedings of the Institution of Mechanical

Engineers, Part C: Journal of Mechanical Engineering Science,

2007, 221(3); 329 -339.
C17] B0, MK, 2B, 45, o AR LAG Ja FH R A o s Bl ML

M BEFELI]. MLARL: S5 HR, 2002(5) . 783-785.

[18] Kuang ] H, Hsu C M, Hu C C. Dynamic behavior of globoidal
cam systems with torque compensation mechanisms[J]. Mech-
anism & Machine Theory, 2010, 45(8): 1 201-1 214,

C19T AESRAR . 5 A% 5. B0 m L rb i JL AT 2R A3 00 R L3 M. 1

JRUE : MR Tolk K24 iR 4L, 2001 130-140.
- &= AL by &b
FERDENEEREGIEEETIAMEE
OB 6 A 8 H L HAMEMIE, BEIE DT H A, Pl R IA MR B, FEIRERIE B BN RE Sk
ST ILA R A Bl i IGZR G 1R 33 e 12 I A STEURT=P A1 I
NFIRETT R b5 8, A DB 2 WSS 45 SROR N e o LR &R
WF ST 20 AE IO T 4 2824 ) R e i i 0l , 20 hy HRm ok, i, <3 i 8 m o —Fh s B AR 1

W R, PR AR K, BEPTHILER
(epigallocatechin gallate) T LI 8 3 JF [%
syndrome ) H #% HCAZFIAT H .
TG % , kA LS 3R R T N 2
<mmm%‘ A, FEDR G AR SREE RN
J‘JEI’JEEE”FMBIEIY?EO
B 5 P BE S (L 9 59 5 4 PR 9 4 o o 1 T 7 - KUK 7R

2 25 A AiE (Down’s

~MH

WTHE,”

RS G T 58, W DL AN % 5 iU &
BT A RS I 2538 FE LRI B, T SR B, A O 0
s 29 2 10, A REIE S AL

P R B ALY TR, JEIRLEE
PER IR, R AR AR T 52—,
(K ¥ . www.foodmate.net)

==X

AIE S de o UL 1Y it A%

82



