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Design of a spatial cam contour by polar coordinate vectors

Lian Jingyan, Zhang Yunwen
(College of Engineering, China Agricutural University , Beijing 100083, China)

Abstract A new method,” polar coordinate vectors” , for a spatial cam contour design was developed to simplify the

traditional design procedure and improve its precision, by which the equations o a cylindrical cam contour, as an ex-
ample, were deduced. The MatL ab software was used for programming and calculating and the variations of the cam
contour and the pressure angles were displayed. The results indicated that the cam contour became steeper and peaky
asincreasing of the rising displacement when the movement of the slave part. Comparing to the traditional graphic
method, the workload of new method is about 50 % less than that of the graphic method and it is more suitable for the

numerical controlled manufacturing.
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Fig.1 Cylindricd cam of reciprocating daver and
its unwrapped cam profile

[1.7]

r =r+
rr n, or ,
I , N
r=r@i+f(@)j,
] . r . !
r:rp|+f ((p)Ja |rr| =

rni + (@) |
, : N0
J2+ (1 (@) 2 i

' J

2 0 nl—r'—lzo[ﬁl
1 rl t
o i - 1y
n= 2 , 2
Nrp + (' (@))
ro =r@i+f(@)jxr & L= ol _
- + Tiﬂu—ﬂ_
" Jr2+ (1 (@))?

f' (@)

[I’p(pil’T '—r,§+(f'(<p))2J i+
[f'(cp):r W | (1)
T e ren?

+  F

(1)

1.2
r=@rp+ @) i+
[h- F@)]], r=ri- F@)],
r o _rpi- F(@)]

Ll v (Fe)?

he F@)i- rpj
Jr2+ (F @)%
ro=@r+r@)i+[h- F(@)]j+
-F@)i- fof _
T2 (F )2
mF@ ]

[T[rp+rp(p+ {—rg+(F'((p))2J i +
[h- F@) F LEE: ) i 2
JrS+<F'<<p>)5

2
(
2) B1
O i
¢ ‘W re®
ll 1¢m d):
f@) ¢=F(@)
e j
o B,
O
! %EE t [ 02 0
) I
B¢ )
B | 29 B i
2mr,
A&
(@ (b)
w— ;P — 1 —
Om— ;b—
2

FHg.2 Ogillating daver and its unwrapped cam profile
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