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Calculation of Parameters of Spatial Cam Mechanism in Complete—automatic
Binder Based on Matlab

ZHANG Shu, LYU Xiao—juan
(Zhongshan Polytechnic, Zhongshan 528404, China)

ABSTRACT: Objective To study the pressure angle and curvature parameters that affect the force and the performance
of kinematics transfer of spatial cylinder cam mechanism in complete—automatic binder. Methods The theory of conjugate
curved surface was applied to derive the calculation formulas of pressure angle and curvature. The curves of pressure angle
and curvature were drawn based on Matlab software, the maximum values of pressure angle and the values of induced main
curvature were concluded in each stage of the pressure riveting, and they were compared with the allowable pressure angle
and the critical value of curvature. Results The maximal pressure angle was during the rising process of the rivet; the
pressure angle was close to zero during the pressure riveting process; the maximum value of pressure angle was during the
returning process of the rivet. The values of induced main curvature of each point were greater than zero. Conclusion The
maximal pressure angle was lower than the allowable pressure angle during the rising process of the rivet, which could meet
the requirement; the force transmission performance of cam mechanism was good during the pressure riveting process; the
power demand was very small during the returning process of the rivet, the change of pressure angle was great, which had
little impact on the normal operation of the machine. Curvature interference did not happen.
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Fig. 2 Pressure angle of spatial cylindrical cam mechanism

KRSk 2 I Shi 1 Ml 5 e i
T PR P EEAEEREL 77, 23 (BT S AL 1 R0 # T 3R A

COoS X =—HN;* I (1)

A s e R AE S il 5K AR VR 1 T A BRI 1) O
It 5 1 O TR Sl K A TR -l T B A S R
o Sy, WES 5 T B, Fam AR AR A

FEIES RN ES

t=10,1,0]" (2)

— T W R B RO TETR T AR AR R P RO
HNR=R( B, 8o Hrp, gl & E2DZH, th 24>
SHRBART DL A b ittt o i R K SR R
% e 5 K R YT ARSE B R e n™ . BRI
m%imﬂu%‘:{ﬂ?ﬂﬂ:

()

n, = ﬁ (3)

A ROV SR T I 1R 2 R EG B, 6 WM
Rl S

W (2) GURARK (D)7 75

cos a=—cos B (4)




$35% H517

A I T Marlab 42 (3 SR THLAS I R S A0S 93

H1 T e — R A RS Hh ) A T3
YN W

a = - fB; = — arctan 5L 15 —0) (5)

s AR T 5 0 e e 1 oniRT
AR s B85 M BhiR Tl rho Lo

13 (5) AT LA AR AL AT A0 B JR 40
W, 2 0 AR FEAR AL, s BAE AL, BV EAE 0 Fils
W BT 00, NShig 7l i BRS8N
i) o PR, AR B Be iy s A R sh A28 10 Y, X
MR WL TAR B AN[RI 220, 42 fih b A R A T e 3
MBI VE T RAB S . 2R (5T, 6 1, KB
SRR, M 2R 8 Mls PeiE R AR/, it
ANTFIER & s X RN RI Y g fth 2 eI f
BRI oot SR, A DA Y &
BERSF Bl AR RE

3 HMEANXES

2 2T AT, WA Bl 740 A
2 2 R 2 5 3 4
IR, T2 O 2 4 ) TR 05
.

3.1 FEEMEHS

TEMG 5 R R, 8 2 LB T C A GRS — i
Ffih i PAL AR AYIR 7 BRL MR Z 250K 1% T5
T BRGSO R PRI S0k R, DLIRT 310 75 ik
fh 3 2 B 2 g T R b T SR B AT
HEAK HTAUR AR, WS 2R A,
PRLH B4t e R 75 0 il AR A, B S S

K3 iR

Fig. 3 Diagram of induced curvature
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Fig.4 Changing curve of pressure angle
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