%51 5% 124 BRESY & 2022 % 12 A
Vol.51 No.12 Infrared and Laser Engineering Dec. 2022

IR NENRETINENESLETE
TEL FRR, 5 4, RiE, B
(ERRBRF AL EKFHRELEEE, AT 100044)

i E: R0 EHELETHMOTEREENZ —, B EHREITIURSF A K XA Ak
Ao AR BOLT B IR A 5 7T A RIS IR 932 B 1R £ WM 2, e T s 4 fe ) IR #4060 B
G #ig R4 AR BLIER SRIERAEF R A, TN EE 5 A LR S MR AL S, 2w s dE K
iR E AR KNG, AL B I ER G, MEEE K, AP — FAR, 32 8 — R AR - B H) 2 89
FHE5 AR T %, R HR T AL 9% m . X FHET —E 4R QS F0E 2 00T 3
TEER AT ENE 5L R A, A TGS B ik, P I 915 B kR 1 HE A A2 )5 B
REFTHMNEESMANEL LY 4.8 um B2 0.2 um, HAREMZ 692t biz £ 3.5 um B4 2 um,
XA s4h; AwEHRZ; AEH; EERGE

FESHES: TH7I12 MHkFRERS: A DOI: 10.3788/IRLA20220205

Signal processing method for measuring the radial motion error of

rotary axis by interferometry

Ding Yaowen, Li Jiakun®, Ma Dong, Zhang Haifeng, Feng Qibo
(Key Laboratory of Luminescence and Optical Information of Ministry of Education, Beijing Jiaotong University, Beijing 100044, China)

Abstract: The radial motion error is one of the most important errors of rotary axis, which seriously affects the
precision and performance of CNC machine tools. Using laser interference with reference rotary axis can achieve
measurement of radial motion error. Neither target or reference rotary axis is ideal, there are some restrictions like
uneven speed, response delay and unstable tracking. These restrictions cause phase jitter and make the non-linear
correction difficult. It will affect the phase calculation accuracy of the interference signal. In order to eliminate the
influence of phase jitters, a type of signal processing method is proposed. The paper designs and builds a set of
laser interference measuring device for measuring the radial motion error. Compared to the traditional correction
method, the proposed method reduces the measurement repeatability from 4.8 um to 0.2 um, and the error
compared with the standard instrument is decreased from 3.5 um to 2 um.

Key words: rotary axis;  radial motion error;  phase jitters;  on-linear correction

Wis H#A: 2022-04-14;  1&iT HHA: 2022-05-20

EEWH: FH [ AR:IES (51905030, 51527806); Hi s E M EEA BRI L 45 2% (2019 TBMO64)
EZ BN T, Lo, Wi, EEAFORHRIE AR T 1.

SIRCBIRIER) BN 25, 5, BB, Wi, FENFOGHRBINEAR 5.

20220205-1



ISk A2

% 124 www.irla.cn % 51 %
0 3| = W, (G P11 T/5) 2 30 % 5 R B0,

A IEALR 19 S H iz Sl i, HoL iz SR 22 1™
SEMAHLPR BN TR L o i R v LR i TS 8 1
T W R 1 A X0z Bl 2 e S R 2 MR
RUEATAMEE ), MR 1S0230-1 FE BRbRifE, 42 132 3h
R 2R E iz gh i R 2z — . H &7
VLA A TR 5 BDEME AT BED OB AL
AN, FOLHE EIEDS ) R — Lo TG SRR A ] e )
JrEUO AR o I R SR A AR A B AR A RS
TR B DI, A G I e A R AT S B 0
IEUTRL SR PR 1R R O T S ] R R ER AT
SE5 WA 1) a8 iR 22 T 0k, BAT 5 T AR A
Towa MR B L, FEORIE T (5 5 e SRy [R] i, 2 90
Tl 36042 1]z Bl R 22 Y 42 AT 4 1
TEXS FE AR 1)z B 22 BEATHOE T R 1, 5
TG 5 A AR ek 2R 22 BEAT B 1 DL OR UEAR A 7 55 19
KR, P (5 S AR MR G T B BT Thik
(EL VA B A (EL SR IBORT DATSGRE i T30 6 D R R i I
AR ELR A O 22, (EHC SR 26 T HERO L R e SR 1 T

X TR B A 1) 3 Bl R 22D, R T R0 A el £ e
W T A A B AN ) AR i S 38 45 () R, 34 5 A
PEAFAERFEE O B 3 BB s 7 B BEHL . 18 A2,
AL Gl A (R IBURIE I3, AR IEAYOR A
AR

ST, SCrP R — b - R E R
WAG T ATk o R R AR 1) 2l 15 22 1 S T
R SRR BRES SRR, 2T A REW B E s T RS
A AR 2 R 1R 2548 TE G B2, AT PRGIE A 57 A R B i 5
RSB A 1012 B DR 22 B RORE B T I &

1 N=/FEIE

WO T W00 5 A 1) 32 Bl vk 22 A B AN 1
7, 3 EAHE I B BT RIRS Bl BT PR o3, Hh
LA S UTROL AR AR AR 23 e B S e AR,
o sl B0 AL 15 f) A b R A SE R B 55

WOLT W B0 28 5 1 D e A 1) a2 B iR 257
1] A, ) A 5 B [ 22 258 105 00 e b L7, A AR

Target rotary axis

Laser

PBS1

PD2 QWP3

PD3
PBS3

Measurement unit

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| H/ PBS2 | NPBS |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

QWP2

HWP2

Moving unit

Pl 1 AR a2l 2 I i B

Fig.1 Schematic diagram of measuring the radial motion error of an axis
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Fig.6 Simulation signals of phase jitter
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