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Abstract

The cutter location compensation method is often used for unequal diameter machining of globoidal
cam surface. A new calculation method for the normal error is developed, and a self-adaptive cutter
location compensation optimization algorithm is proposed, whose objective is to minimize the maximal
normal error. This algorithm can find out the best compensation direction and value by the cutter location
optimization for any cam rotation angle and make the cutter location self-adaptive and flexible
compensation according to the machining error. The normal error calculation formula has been proved to
be valid by an example. A conclusion has been drawn that the radius difference between the cutter and
the roller is the best compensation value and the best compensation direction is not fixed. The results
show that the correctness and effectiveness of the improved self-adaptive compensation method have been
proved and machining errors can be evidently reduced.

Key words Globoidal cam, Unequal diameter machining, Normal error, Cutter location

optimization

a| TE B S PERE | ﬁﬂ“**f“ Wk A B2 5 A A D T A
ARAF I PERE 1HEME&?E@F?EEIﬂ%E’Ji\
9 T 53 B ™ e HILAL 2 A dn BEARU A 23 ALY IEUB*”HHE,J?EE’J/EE)% 51 R 2 LA A

il

Wk F 81 2009 —08 —10 & A #. 2010 —01 —25

w [H R B RBF AR BT H (50875153 ) H13F R K 2 BHIFSE 4 % B30 H (XKY0907)

PEZE B : BTN, PEIB, 32 22 DA g 2= ) o %0 556 1 7 O A 503 5 80 58 , E-mail: 10g325@ yahoo. com. cn
WA W, H AR S0, E S E R T 58 REAR I B AR DS, E-mail: fxying@ sdu. edu. cn



224 P A1 R A S 4

R4 BE R B L HC N I AR B LR 5
HLBE bR A L4 01 i v 247, 70 HL A0 T4 9 3 48 0
JR A B TR A B SRS 2, FLUR I T iy T B
SR T AR AL LA S8 B, SRR B S 1k Rl DL
R I T 2 A A B R Ty 5
PR SRR T o KRR B 11 7 ¥ 19 B s 2 6K B 7
L2 48 00 45 TR 20 42 T % — B, fHL AN 52 B o
K X EARBLSL A, BRI S AR B L B TR D
LU S50 T L0 2 508 — 5, & Se bR A 77
0TI T (7 B T2 E o Ty R, SR T
ANIFSE 2% 35 B 32 24

QSR /N B AR 0 BAR S A% I T e I
) T 1 ] 42 ) 70 0 58 s A AR S A I S 1
o™ B AR A 7 TR 2% (HLR AT DL TR — R Y
TIRL 0 J7 v R I TR 2% . B e Ak AR
TR Y 5 10 £ R T T S R I RE AN T4 2
(3 i, D v 0 B Y4 T e B R T R, H
I AH 56 SCHR T8 5 22 10 I 25 42 1 05 5 0 37 kb
T, FG AR AT U 45 Sk 1k /N B AR T BB R T
Bl 2 ) 7 U i b R — A B
207 T A M 7 1) — B I8 B T R Tk
H Ak S Ak A AR B i R T T M i —
st S VA T2 AR R T L AR 1 22 A8, WIVAE T 37 4 R
S BR SE T M B R D i T A O R DR 2% 3 R A
DAAR 310 158 22 /N 9 70 37 A%, W R T 70 46
IR o e, AR SCHR Y — B [ 3 R B 3
TIRERME T B, AR A B K B RM B 7 1) 4 R
37 B R AL R A8 A AL IS 07 6 A% B I T AR 2% 8
T/

1 ME G EER

9T A LA O B R e 1 R e S
T B A8 B3 T O,y o 6 T B T 1
i N R N VRPN

R, =[1l Rcos¢p Rsing 1]" (1)
n,=[0 cosdp sind 17" (2)

SUBE N B R Oz, B A R

0,x.y.z, W FFUALARAS R [

cosfcost —sintcosf —sinf - ccosh
sint CcosT 0 0
M= . .
sinfcosT — sinTsinf cosf — csinf
0 0 0 1

M T o JU AT R, 76 5 0 58 [ R A 3h AR bR R
0%, y.z, W, AT DAHE S H oTaT ™ 48 RIS B 11 19 2 5007
TR RN fioh 72

R.(1,0) =M R, (3)

BT LM R R
Fig.1 Mathematical model of globoidal cam

ldr/d6
lcosT — ¢
K e HOEE R—R TR

I—— A fh i PR A VR 1 4w 2 Bl A

i@ B Al 4 B
d— N SR TR A
0 " 8 M Bl B DR A A, ELI 2 iz
AP E R R 7=7(0)

2 FEERMITNMMES

2.1 JIIMI®E

XF A A AR T T A T o A S T ) 0 LR
TCe b 1t T 7 ) o] 28 B, #6250 B Al 4R
HRANR B2 V47, B T BAU R +F h 2] 46 s
i e 1 R T N A K VA Y =27 R S A 1A 3 -
AT 8 T1 0 A b, J0 il O 5 AT SR F0 4 A L 07 2K
TR s AR R A TR TR R

¢ =¢(l,0) =arctan (4)

2 M AME I TR B

Fig.2  Cutter location compensation machining method
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Tab.1 Optimized results of self-adaptive

cutter location compensation
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