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Research and Design of Optimal Motion Rule for Valve Cam of Intemal Combustion Engines( ICE)
WU Yisheng'., FENG Xiang—yong', WU Shun—iang’> WANG Ning—sheng'

('School of M echanical and Electronic Engineering, Nanjing University of Aeronautics and
Astronautics, Nanjing 210016; > Department of Automation, Xiamen University, Xiamen 361005)
Abstract: In order to get optimal motion rule of ICE, the motion rule of cam is analyzed and the process of design—
ing the motion curve of cam is researched. A method for designing the motion curve of cam is proposed. First, the
combination motion rule of cam is put forward, then equality acceleration and equality velocity curve is used in
amortizing sect of cam, and multinomial multi-square curve is used in working sect of cam, but the motion parameter
continuum at joining point must be insured. Finally, we draw the following conclusion: selecting the proper param—

eter in motion equation of cam follower can achieve the optimal motion rule of ICE.
Key words: ICE; Valve cam; Motion rule

1. % 13,
( ) 5 (mm/s) 57 (mm/s?) 3 (mm/s)
s t , P s j_zp(mm/rad)
dZ d3
d#q; (mm/rad?) d#'; (mm/rad?) (
)
B ? Q_ L as
dP™ w dt
s 1L ds
2V (2)
1 ds 14

P= wr (rad) @)
- (s),w , (rad/s); | 3]
1.2
(s (mm) 0
:2002-10 =30
: CAD (2000-10)

o0 Tdsa A tsTeadntd (3)
E-mail: wysqx@2%en: com i



22

s ;@ i in
. n= 1, ( )
2, - ( ); n= 3
[4]
(2
) ( )
(3
. ( )
2
2.1
(0.03 0.05) .
0.2 0.4 mm,
)s )
L ke
@ P @
Vo Vi
2 X4
Ap
¢] 47() ¢

0.0127 0.0524 mm/

(deg) ) ¥ 15° 40°,
% H'I'{]
[2]
- 5 1 )
hro Vo Aro
(0 < @)
hg
hyo = @2 - Bl)(PZ (4)
. 2hg
Vrio= hro= @ 5
ro=hro BP(2- B) (5)
. 2h g
Aro = hro= B2 - By (6)
(®=< = @)
2hR BIILR
hro= R2- Bl)(p— 2- B, (7)
Vio= hro= 2h/[R(2- B)] (8)
Aro= hro= 0 (9)
: hl’/‘u hro P
(mm/ rad) ; hro hro P
(mm/ rad?) ; hg (mm) ; B,
Bi= QB R (rad)
2.2
I1 N
hr \(x)
H ]
0 % 20 ¢ N ol x
(a) (b)
2
> 5
7, ,
(
2), o,



111

() 9=
B
(2 @

(mm/s),

(49  @P= 29
(5 =29

hr= hy max

AT: h”T:

hr = hrwe

Vi= b=

Ar= hj =

S

:hy (mm); P
(rad); P
(rad); C,,C,,C, sPq,T,S
) ( )
[
e @
(10) (11)

flx)=0C+ Cuxr+ Cx’+ Cx™+ Cx° (0 x< 1)
(- x)=C,+ Cx?+ Cp?+ Cx"+ Cx* (- 1< x5 0)

(12)
, (mm)
P
Co= P
C = = hrpestg + O(str + sq+ rq— s—1r— g+ 1)
! (s=p)(r=p)lg- p)
c - = Mrwastp + Q(sr+ sqg+ 1p— s— r—p+ 1)
T (s=q@(r=q)p-q)
C < - hrwesqp + Q(sq+ sp + pg— s— p - g+ 1)
(s=r(g=-r)(p-r1)
¢ = —lmerpgt QUp + rg+ pg-r-p- g+ 1)
L (g= s)(r=9(p - 59
(13)
Ve
Q= 1(;)
R max 5 V[hp s qsTyS 5 Cw va B
G,
2)




1988

112 22
( %5 )
3 2
’ 2 4 ,
b 3 s
’ ’ , 2 5
( ) 2 3 4 s
f’r = fto Et/ Et“ (2)
> 5 1 f ok t 3 f g
s B Ero to
3 ( ) (2) 25 : :
[4
4 : . ,
2[ > , (2
3 “ "
4 , )
5
A ./ : .
Q: I ‘w 3 ’ ’
. ) (2),
1:2-14-26-38 2:2-12-22-32 3:2-10-18-26 4:2-8-14-20 5:2-6-10-14 ( )
3 5
pqT
3
, P 2, q
4, g< r< s, , —
q q ) E
r ) S ’ f‘l - f’O Elo
, 2 3 ’
(31 ( ) .
g= 2n ’
r= 2(n+ m) (17)
s= 2n+ 2m) [ |
m, n n=3 9 m-= 10
[ ] [1] [M].
s ,2002
[1] . [M] , [2l [M].
1981, 8 , 1993
[2] Chen F Y. Mechanics and Design of Cam Mechanisms| M | - [3] : [M].
Pergamon Press Inc., Newyork, 1982 » 1986
[3] > [M]. [4] s . _
, 1995, 10 [M] , 1980
[4] [M] [5] . J—
A2 3 (ML : . 2002



