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Reverse Design and Simulation of Conjugate Cam

XU Long
(Jiangsu Union Technical Institute, Yancheng 224005, China)

ABSTRACT: The work aims to integrate CAD technology into the design of packaging machinery conjugate cam me-
chanism. It discussed the theoretical basis for the design of the cam mechanism, and analyzed, solved and simulated such
a mechanism by examples according to a given follower motion rule and based on SolidWorks software, Motion plug-ins
and Excel software. The accuracy of the design was rounded off to 3 decimal points. The simulation results accorded with
the solving theory. In conclusion, the designed method is simple and accurate. It can avoid tedious calculation and solve

problems with the design and simulation of such mechanism.
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Fig.1 Cam position analysis
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Fig.2 Movement of the cam

EW B AR T (0,4+65)

3 HEORigitmETES

DU = SR80 A8 1) i g Ep AL 0 3K R K
B ACHUAGE AL TR, F2R TR0 B 5 7K 7 11 I £
300, LB G 0, BIFEES
30 mm; 1 MREIEFRBESKERIe /R 300, &
T 5 B e o0 0, IIEES N 30 mm; 53
1 MRNET 5K FMIe MR 600, T 053l
PERERE G O, IIEES N 50 mm; 3 MR THIERE
43k S, 3, 8 mm; - HFEREH 0,0, M E K
60 mm, ZRMEEFED 1, ERFEMTE 30° ~
70°Z 0], B R AR, SR =5
AN, LI 3. SRS RIT TR,

1) #TTF SolidWorks # 4, HratH K, 4%
fF, S ARRERRITRR, WK 4 (S5
Be AR AR 2R 1 — 20 )

2) HEMLRIMTER ik, wERG T, &
KEGS ] 40°, IR E R 5 s, (X BRI
ANZ TR ZGEAFIs s 2R A, X FATEH, W AEHE
MRl G ), HAMBIMZE LA 5,

3) $TJF Motion FfFHEATIE S5, SR)G mk
P AN L, e PR R R AR R 0, 31 C, D,
E B A sl (RN E S 100 W) ULIE 6.



- 164 - (R 2016 4F 9 H
4) B B AT AR, RO,
TEHERY C i 03 RUAA IR Y AE LR 7, (W) 38A:
I D, E AN AR 2R
K3 shiELr
Fig.3 Follower part drawing 30 -
5028
S
57
']
251
o0 23 4 s
R
K7 Crifahife e £ i A= ng
Fig.7 Generation of C-point angular displacement curve
EPRE ST CE S ‘
Fig.4 Modeling and assembly of parts 5) ¥ C, D, E 5iA LRI E LIRS 05 1 ff
- FE R A 12 5 A ) Excel B2, (*.csv B,
a0 »-—\\ () SRR AL BRARTEE ), C s BRI R 1,
o 0T .; Hrpr 0 2p5 2 (60, 0), 6, AR {EX360/5
I AN (Pt s s 63 1 1), [ROUATHERESh, O,C KR
=N S B TR C 40000 x, p F1 Oy RFRR I, L 1.
1o | | | | | 6) HT SolidWork FAABEREIBAL AL bR 5
0 ! 2 Bl 3 4 > B E—2Hi 0,C IR E R (0,405 ) Lk
“ ELAAEAR R, DL 8.
s mHGREENL 7) XA A MO B A R
Fig.5 Angular displacement curve of parts BRI A 5 KB e 8 23.79° %%Iﬁ_‘ 7|
\ O RS A 37.179 mm, 44854 50 2.5 s JF 1 180°
(AT SR ), WA K2k
O K 29.54°, Mg SF] O FBEET K 57.173 mm, W
it ] Excel it hot 2 —3, WKl 9,
8) [FIFERYIT L, ATLLKE S5 4b 2 i e sK A,
RIG BB, ATHC3 AL E R UL 10,
9) fERERC AR, FTHF Motion ffifF45 M AN iE
B 6 C, D,E SBUEHAR Wbk, SEMUFES), BEoreh 12 18, ARSI
Fig.6 C, D, E-point generated trajectory VR s LA 11, e AT ESk .
% 1 Excel FRIEIRALE
Tab.1 Data processing in Excel
Wik W C 1 x Ciiy O fx O My 05 61+ 65 O0,CIEE
1 0.00 25.980 76 15 60 0 23.790 89 -203.791 37.179 41
2 0.01 25.980 35 15.000 72 60 0 23.791 64 203.072 37.180 08
3 0.02 25979 11 15.002 86 60 0 23.793 90 -202.354 37.182 08
4 0.03 25.977 04 15.006 44 60 0 23.797 66 201.638 37.185 41
5 0.04 25974 15 15.011 45 60 0 23.802 92 -200.923 37.190 09
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Fig.8 Main cam generation
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Fig.9 Analysis of any position
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Fig.10 Assembly simulation of three positions taken randomly
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Fig.11 Forward simulation speed and acceleration curve
4 5iE

TEAEHE N BT B BRSO ST AL A, PRI T
BT RGBT, 2 C R B Rz sl L

FECRMAE MR, R i s A, IR 5UE T
BT IE A o B SE 2F— 25 e AT AT 2 % 3
MU PR 5 05 1, S b g T 350N A 1Y
WA 505 B TS 80L& e
i, A AERiEsh KA, i A 08 h
SolidWork %4 . Motion 4. Excel ¥4 A 358
i, 3T CAD/CAE 34 H 423K ff 5 05 B Jr ik 45
PRI SCAIMESR . RSB, EA TRALMA.

SE MR-

(1] #Ay. WRHMEH S B0TM]. dEat: AT Tk
AL, 2007.

HUANG Yin-wei. Packaging Machinery Structure and
Design[M]. Beijing: Chemical Industry Press, 2007.

[2] NORTON R L. Cam Design and Manufacturing Hand-
book[M]. New York: Industrial Press, 2009.

[31 ROTHBART H A. Cam Design Handbook[K]. New
York: McGRAW-HILL, 2004.

[4] FrRaag, E3, kM, 5. FETIHEN A Y TR ] HERLL
R FORBEHI]. Ak TRESHR, 2011, 27(3): 98— 101.
CHEN lJian-neng, WANG Ying, ZHANG Xiang, et al.
Reverse Design Based Forced Seedling Pushing Me-
chanism Conjugate Cam[J]. Agricultural Engineering,
2011, 27(3): 98—101.

(5] WRepe, E3&, B, 5 DATISBLIL G A i

PR B BOR BT R B [0). A HLB AR, 2011,
42(12): 78—382.
CHEN lJian-neng, WANG Ying, ZHAO Xiong, et al.
Reverse Design and Simulation of Walking-type Rice
Based on Conjugate Cam Transplanter's Seedling-
pushing Device[J]. Agricultural Machinery, 2011, 42
(12): 78—382.

[6] B2y, BAETE, KRG, 5. S 3 H0™ 48 5 S bk

AR BT S 05 )] ARk TREE R, 2014,
30(14): 8—16.
ZHAO Yun, FAN Fu-lei, SONG Zhi-chao, et al. Design
and Simulation of Inverted Vegetable Pot Seedling
Transplanting Mechanism with Conjugate Cam[J].
Agricultural Engineering, 2014, 30(14): 8—16.

(7] 3, TEBk, B, % IhEh R R B A i RO
BT IR [I]. REE Tk K224, 2012, 31(4): 76—79.
LIANG Ming, WANG Guan-zhu, YANG Jian-cheng, et
al. Reverse Design Method Conjugate Cam Contour[J].
Tianjin Polytechnic University, 2012, 31(4): 76—79.

[8] %, XFEMH, mk4, 5. L R4

AH AT SR AU 5075, 2012, 28
(4): 22—25.
SHEN Yi, LIU Chun-lei, GAO Da-niu, et al. Conjugate
Cam-slider Design and Application of a Combination of
Rocker Mechanism[J]. Machine Design and Research,
2012, 28(4): 22—25.



+ 166 -

(R

2016 4F- 9 H

K SCRY, ST 4 ARHLIE AR W MUY LB A T
[J]. 3 T #, 2007, 28(1): 104—105.

ZHANG Yi-zhi, GUO Lian-kao. Design of the Conju-
gated Cams in Suction Nozzle of Paper Feeding Me-
chanism of Feeding Machine[J]. Package Engineering,
2007, 28(1): 104—105.

BIE. BT MATLAB [ ™48 5 AP G DL 19 1R
A [I]. A2 TR, 2009, 30(9): 96—98.

HE Bing. Optimum Design of Fixed Cam and Connect-
ing Bar Mechanism Based on MATLAB[J]. Package
Engineering, 2009, 30(9): 96—98.

XVERSE, #RE R, W, % 8NN S8ty
HUBOHHORIIBEFE[T]. % T A2, 2012, 33(12): 80— 83.
LIU Qing-li, CAI Chang-wei, SHEN Lei, et al. Study on
Parametric Simulation Design Technology of Conjugate
Cams[J]. Packaging Engineering, 2012, 33(12): 80—83.
VFIE. 4818 s Bl i de - 15 fe 1S LM B9 Rk Bt
KA E[D). HLAL 3, 2015(12): 28—30.

XU Long. Given the Trajectory of the Cam-Reverse

Gear Design and Simulation Combination Mechanism[J].

[13]

[14]

[15]

Mechanical transmission, 2015(12): 28—30.

VFJE. (MBS BE AT LR B 23 BT K i EL ).
{4 T, 2014, 35(5): 76—79.

XU Long. Design Analysis and Simulation of Crank-
rocker Mechanism in Packaging Machinery[J]. Packag-
ing Engineering, 2014, 35(5): 76—79.

SRXUHE, BIEN, KGR, G BT 2 UG 3t
B Fe Y SOR BT[], BURIE S, 2015(12): 92—94.
ZHANG Shuang-bin, GE Zheng-hao, ZHANG Xing-yu,
et al. Reverse Design of Conjugate Cam Mechanism
Based on Polynomial Fitting Method[J].
Transmission, 2015(12): 92—94.

FEMS2E, Whara, IR ve, 55, 45 s sk Y ik f
— R A LR R BT IR B [0]. MUARR T S A Y,
2009, 25(5): 10—12.

SUI Peng-ju, YAO Li-gang, SU Tong-ke, et al. Analyti-
cal Design of Gear-Cam Combined Mechanism With the
Given Movement[J].
2009, 25(5): 10—12.

Mechanical

Machine Design and Research,



