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NURBS Curve Hybrid Interpolator in High Speed and
High Accuracy Machining

Dong Bolin Wang Zhisen Han Jiang
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Abstract

Aiming at the demand of complex surface high speed and high accuracy of CNC machining, the
NURBS curve direct interpolators were investigated. A new NURBS curve hybrid interpolation
algorithm which was put forward is a combination of FIR filters, second order Taylor algorithm, and
interpolator’s error control algorithm. On the basis of achieving high precision, S velocity profile was
adopted to smoothly, exactly produce the velocity profile. Two cascade FIR filters were utilized to
realize the acceleration and deceleration according to S velocity profile. By canceling the look-ahead
algorithm in NURBS curve interpolation algorithm, NURBS curve hybrid interpolation algorithm
could also greatly shorten the computing time of NURBS interpolator, increase the frequency of
interpolator, and advance the machining feed-rate.

NURBS curve hybrid interpolator, FIR filter, ACC/DEC ruler, High speed and

high accuracy machining
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Fig.1 Flow chart of NURBS curve hybrid interpolation algorithm
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Fig.3 Acceleration curve
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Fig.4 General architecture of the acceleration/deceleration cascade FIR filter

A ES Aul BEIEIEE FIR U8 75 5 4 Us
L FIR 182315 1E )5 B9 NURBS kS804 .
MIE 4 AT HES H 0K FIR JEI e g —FKiA N

1 i

Auj=—— Cayuy,) (1)
NN i Gt n-1)+1
/\':izl
nt+m— 117
a,=[1234-(n—1) nn - n(n—1) 32 1]
PRIV

FEAR B XTI FIR B Ui a , 455 S &l
HPE B BN XS RO 2, 38 m o
e (et #h R T)

lrp— 1
n—
2[3

. (2)
lm—%n-Fl

FEF XTI I FIR B8 A%, 45 B 4k S
U R 32 2y il 2 e X 2 50 0 1 2, LA () R 4L
m n PO (RAGANE B T)

J _ tg — L5
\n 2(17—14) (3)

17—t
{m: 7T 1

(HAR TR A DR FIR 38 B4 K4
ST sl X 5K
1.3 ZBr Taylor S EEZSZRIRESH

(1) ZPBi Taylor 28531k

AR SCER X e L i R A SR R ER R T

W Taylor J& T2 $U0 1 SR &4 #0 J5 3 19 2 B
it Aw, HTEAKE

TV B
(") +(y)+(2)?
(TV) (2’2" + 'y +2'2)
202" )2+ (¥ + ()P

Au; = ujv — ui~

(4)

A Aw,— AN A S E0E &
w,— S E A SR

(2) &Rz AT

NURBS 28GR A 1 4h 55k o, B4 4 4D A S
THE Y B ML S 2 FE NURBS M2k b, A 12
AR 22 , T 52 (i 1 22 2 5 WD o OKG BE 1) 2 R
T AR BRI TR JEE , %00 1R 25 i AR A b i R 75
PIA R B

8, = 0i A/ Pi’(%)zggmax (5)

K o—B M S B L e
o—HHisMR  L—K
O B MR RN TR 22
PRI I 5% e 158 22 A T B B A 25 A D AR AN 1) 5 B
Mo
1.4 FHREZGHIM
(1) hnss 24
PEOYHTAF ANE B S B0 X B8 [y wpe ],
I<<k=<<ny, INEEE SR FOR I Wi A 53 A2
Ak S TS EA DX s X, A =R




FAAME 25 FE AR BN T A NURBS fhZ0iR A i Ak 177

N VT Xy (VTP
CIEHOPHERY 206 R

E5 sZmiREa iR
Fig.5 Flow chart of chord error analysis algorithm
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Fig.6 S-shaped velocity curve
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Fig.7 Tool path of NC code
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Fig.8 Feed-rate velocity curve
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Fig.10 Curve of contour error
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