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Reconfiguration and Modeling Method of REVO
Five-Axis Measurement System

Zhang Haitao"*, Liu Shugui', Li Xinghua', Su Zhikun'
(1. State Key Laboratory of Precision Measuring Technology and Instruments, Tianjin University, Tianjin 300072,
China; 2. School of Mechanical Engineering, Tianjin University, Tianjin 300072, China)

Abstract: REVO 5-axis measurement system, which is designed to be applied in orthogonal coordinate measuring
machines (CMMs) , is a revolutionary high efficiency and accuracy measurement system. The reconfiguration and
mathematical model of REVO 5-axis measurement system were proposed for its application in non-orthogonal
CMMs. The composition of the original data returned by the system was analyzed, and the scale values were sepa-
rated out from the synthetized data. Based on the quasi-rigid body theory, the error compensation model of REVO
head was established. The validity and effectiveness of the error compensation model were verified experimen-
tally. The average measurement error decreased to 0.001 1 mm from —0.190 3 mm after error compensation. The re-
search conducted in this paper is of great significance for the application of REVO 5-axis measurement system in non-
orthogonal CMMs.

Keywords: non-orthogonal CMM; REVO head; data separation; modeling; error compensation

Vol. 50 No. 7

REVO Fihill & 22402 Renishaw 2 /] JF & A
ROR | FRE LR R4, ladilk REVO U7 AR bl
LGOS 2R RS B 1 (R B SCE SR 5 2 B
SIS/ T I S ALTE ) A sh A R 22
W RHbRm TSR, REVO L RS EH INA
TR ML s K& AL S5 B 5 G e A A el
T ) 25 0 40, R R T O 5 48 H G N R
1. REVO T4l 22 G023 F 1 58 20 = AR ARl e HL

YRS BHA: 2016-06-24; 1SEIRHA: 2016-11-10.
EERN: KIFE (1986—
EHESE . XIFH:, sgliu@tju.edu.cn.

BRI A, IR AL F s B O
o I 8 AR 4 T o A IS b R
TED AR E A A s 5 s St 45 P, A5
REEAEIF A RE E A it R GE P RAS. X THEIE
SEACAR BRI LA, Fell s A9 AL AR ASRE i Sk AL
MR B A A 2, 2R e R DR AL
(Y B4 15 25 26 25 B30 1o B0 AR A S 1 1 )
I, 3o —LE AN RE I S A Rl AT A AL A 2 fi

), %, 1+, zhanghaitao@tju.edu.cn.

W &% HRRATE . 2016-11-18. ML H AR : http://www.cnki.net/kems/detail/12.1127.N.20161118.1453.010.html.

BEEWE: EZXARFEEEIITE (51375338).

Supported by the National Natural Science Foundation of China (No. 51375338).



754 - RHER 2R (A AR 5 TR

504 BT

FH REVO T4l R 50 80% | ok B I PERE 1Y
Yy, WA REVO FAIN i R Ge i T e LMEE
k1A 2 LA F v & AL R I P
BEHAE R AR AN 2 A2 rﬁﬂazﬂﬁkﬁﬁﬂlﬂi
AR BRI HLEREE T REVO T 2 455,
HLAE REVO Sk i N FR A5 A A it S 2, DA R G ]
()G BB 43 2 T 25 bR 5 8257 TREVO
ISk P58 2 A MEEARE Y | AR I i R R [l 1 R 4
HIREVO ISk f 2548 IR 25280, AR H ) o iy A
B, 1538 T 1E A AR bR A LR TR H B REVO
Fh R RS RE AN T AR A AR BRI AL

1 SEHHIESE

1.1 MERBIEEK

P il R GE AR [m] I s B X (L s 2, @,
B 1, J,K) , i x y .z AN S AR AR, o, BORAR
Mt A4 #5 B #IAEE, 1.J. K N S R K
WE XY Z 3 A7 BRSO, B A e sk
B8l 3 A~ ERhE S AREHETE 3 F8HE 3 AN b
(IDE RS R, x vz ATFR N

X Xg X Xp
Y= Ve |+ Vs [ v (1)
z ZR Zs ZD

K xR yrzr A INSKIZ B TE 3 A7 R A
MRS ; x5\ s zs ZP A AL 3 A FHhHE s Ak
I, B 3 A FHAEHHE; xp v zp 73 IR
FHASTEAE 3 A7 [ ™ AR B A i
1.2 LSRR

Wiz 8= B e TR E 4 5 B
S AR, R RISk SRR ZE G T,
SEANE 1 BRBIARFRZR , X B 4 BhO5 T E 3R
YRIAIISh; Z Sy B o, iE by Y S X Z
BhEE, X\ Y. Z WA FAAR R, RS O 7E 4 Hh
Y5 B WSS Ak,

(a) AARZ Xl (b) AFRZR Z %
B 1 REVOlSLEEER
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Fig.4 B-axis coordinate system
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Tab.1 Evaluation results of measurement data mm
A e
AL, AL, AL; ALy ALs
1 0.015 1 -0.1927 -0.207 7 0.012 3 -0.000 7
2 0.0199 -0.189 5 -0.204 6 0.0155 0.000 4
3 0.002 8 -0.204 0 0.002 8 0.001 0 0.001 0
4 0.021 1 -0.188 2 -0.203 2 0.016 8 0.001 8
5 0.022 3 -0.1857 -0.104 2 0.0193 0.001 8
6 0.021 6 -0.186 2 -0.104 2 0.018 8 0.001 4
7 0.023 6 -0.1859 -0.1057 0.019 1 0.001 7
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