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Multi-envelope Principle and Tool Position Control Method
of One-side Machining of Globoidal Indexing Cam

YIN Mingfu ZHU Yang ZHAO Zhenhong ZHAO Shuai
(School of Mechanical Engineering, Tiangong University, Tianjin 300387, China)

Abstract; In order to improve the machining accuracy of the cam profile surface and reduce the influence
of tool errors on the normal error of the cam profile during the machining process, by analyzing the
structural characteristics of the cam profile indexing cam and the existing problems in the machining
method, and reducing the extreme difference between the actual profile and the theoretical profile
obtained by processing, the principle of multiple envelopes for one-side processing was proposed, The
effectiveness of the method was demonstrated and a simulation calculation was carried out. The theoretical
research was based on the cam profile equation of the arc surface indexing of the set coordinate system,
using spatial meshing principle and rotation transformation matrix, according to the principle of one-side
machining and multiple envelopes, the actual contour equation after the machining of the globular
indexing cam was deduced and calculated, the tool position compensation and tool control method of one-
side machining multiple envelope principle was researched. The problem of tool position control based on
the principle of multiple envelopes for one-side machining of a globular indexing cam was solved. Matlab
simulation results showed that the method can significantly reduce the normal error of the cam profile
surface and improve the machining accuracy of the cam, and it had important practical application value.

Key words: globoidal indexing cam; multiple envelope; tool position compensation; error calculation
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Fig.1 Goboidal indexing cam coordinate system

L FH 235 ) 4 £ I L JE 5 2 J0 o 1 4 5 o
ST 1™ 8 1 PR AR B T A
%y =[a —cosg,(h, +h) —rsing,cosB]cosp, -

rsing, sin3
¥, = La —cosp,(h, +h) —rsing,cosB]sing, —

rcosg, sinB

z, =0 —sing, (h, + h) +rcosp,cosB

(1)
WE IR AL iy )
j%(h +hy)
B = arctan é (2)

a - cosp,(h +h,)

Ko o PLH IR
o — B T

D AR 135 TP 035 7 40 3
o= TP 5 A B I L OB 5
ESENE

B—— 1 T A

2 BiEMIZEGKFERE

HY T B 2 AP S SRR TR0 T ™ R o R 2
BRI S R T A A TR BB 5 AR SR A
A T 0 T 2 A 6% D B 3k 22 YK 43 BT 9 B 4 fih £ A
BRIV HE R 4 1 7 O R PR UE N TS A B T R 25 B
JIN ARSI TR B — 25

WK 2 R, — A4 L5 it 2 B ™ 48
AT 3k 7] e R 22 DU 8 S A4 0 T AR S A T ]
N E, TE AL A S RO A BT R TR ) e KR 2
DABA 2 = S 4% 0 T R A5 AR ) B ) 2R
A R A AR T HLA R S BT A AR ) 2 A
&K,

r

K2 ZE @45 En TR
Fig.2 Multi-envelope principle processing process
VARSI R 2 %208 3. ARK 4 LA 5. M
WML 6. JPRE ML

2.1 SEELTIME

I T 6 TR R VS 1 B 345 4 fh 4 A 455 B B i
S E 4, Al B R B3R R Y 2 )
MNP H B DL 3 B, WA S R R AL, MN
02 Bt 2 B 5 ) B4 T 55 0 TR T A L 4
()25 6] H 28 PQ B} o SR 4% il %

AP 3 AT Y, JE I8 6 AR TR R T ELA TG
HaPtL e e®ma, HESTEMSIRET
8 7 L £ op 0 B 3 TR T S8 2 (H/2) B 2 fih
i B, b, HIJ AL 5 TS b AHEE AR(AR =
r—r) SRR IR A2 ] £k MN R PQ A7 HE AR 6]
R b (E 8 VR T A I 3 — 2 4 1 th R AR 1) T
AR E L) A A RS 5 Y B T R 1R 22 An, =0,
TR 3 fih 2 0 0 2 T 0 86 B AT L iR 2 N Y

3 3o 336 i ) 37 M i B T S G T 458 2% e /N £
G T A 330 o 7 9 o 4510 2 B2 1) [ 5 , 9 BLAS



388 &l #Hl

L

2021 4

SCHSBE G 1B T U582 53 A A AN B T 4 Oy )
RESEFHEAEER 0, NIRRT,

i

kY

\
A= = =

9
N

B3 A B R

Fig.3 Contact line position relationship

K4 —HELNASETFMNEXLR
Fig.4 Position relationship between single envelope

cutter and roller
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Fig.5 Position relationship between double envelope
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Fig.6  Position relationship between triple envelope

cutter and roller
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Fig.9 Triple envelope tool position control method
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