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Evaluation of gyro motor rotation accuracy based on error motion standard
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(1. School of Mechanical Engineering, Unversity of Science and Technology Beijing, Beijing 100083, China;
2. Beijing Aerospace Propulsion Institute, Beijing 100076, China)

Abstract ; In this paper, the Error Motion in ISO 230-7:2015 is introduced to evaluate the radial rotation accuracy
for the gas dynamic gyro motor. A measurement system of rotation accuracy is built up based on 3 —points error
separation method. The roundness error, eccentricity error of installation and motion error are separated,
respectively. In addition, a method to measure the radial centrifugal deformation and thermal deformation is
proposed. Finally, the experiment system is set up and the validity of separation accuracy is verified, which
provides the basis for the quantitative evaluation of gyro motor rotation accuracy in production process.
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Fig.4 Comparison of signal separation results
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Fig.6 Diagram of test system

3.2 RRFAEAZNE

P12 It 22 18] e ) 52 T2 ) i AN I i 22 2
FERIR T RAR R B B . AR SCAR I A% IR
F o MRS R TELOR I, DL A, B W AR
o

RAH(m)Z%Z:,A(n)B(n+m) (15)

R, (m) AL RASE 5 B ARG RREL, Y
R, (m) BUS e KABT , IR m XoF 107 f st 1] B2 1 S
% B AT TAEJAS A BB AE X0 A A BERD A, B
P IR 2 (B ) B 25

2mfsm

- w

MR = (16) T LIRS B 0 7514 T8 =22 1] 1Y) e A
W3 3 Pron. ARYEAL AR A AR R AR S8 NV, 3
BINR ARG KB W(E) |, 7 Bias. E 7 AT
LLE 1,200 Frigsis iy, B — S I A0, AN AR At
AR

o

(16)

K3 ZTHSH

Tab.3 Experimental parameters
HT2E42 r/ mm e as ()  fRIESERMB/ ()
15.00 108.068 62.656

2.5
2.0
= L5 ‘

=

=

éO SIO IIOO 1I20 1I40 1I60 1I80 2‘00
Bk k
E7 WX RENEH
Fig.7 Weight function of experimental device
33 EHREMRERSHWN
Xof HETAS S B e PE MR E SR A T A5 2]
KRR B aiRZEWE 8~ 10 FiR, 43 B 4h R
4 R, TEAR G T T [BRE 152 2 Rl i 00 1% 25
A BN, X UL T BRI ki T s shiR
ZEWATIR 2/ B LB, R R 22 R R AR 25
1.65 1, RIZ Likke ¥ R G0 | [R5 22 &5 0 [n]
L2 )i S e e e e R TR
AR 325 2 PG J3E 45 7 T R i v B 1 I oG T
Sk B E By 3R (5 43 B 445 R i A S [
JEASCRY I i 25 R AT X b 1L A T BRIk
JITAS B BE 25 YIS U8 ot , T LU [ A B 4 2R
5158 2SI 2 45 SR B A A R4 5 58] B SRS T A+
B Th IR AN EIFS TR BN 6.448 um , 5 7 S 6 i it
TREA R F M B FE 6.403 wm [UAHZE 35 nm. 525

0 20 40



514

], A ST SR ZEARERIFE IR B ik RS BE AN - 167 -

ZERAUIAIE 1159 BE 8 22 0 18 A E A 1, AR IR T
12 B TR IE Y FLEE.

15004.754

15000.000

14997.500
14995.000
14992.500
14990.000

8 LiXEEMRXER

Fig.8 Roundness error of gyro motor

B9 LDikEziRE

Fig.9 Error motion of gyro motor

18 000,
16 000

14 000

12 000

;ﬁf 10 000
8000
6000
4000

2 000
-0.100 -0.075 -0.050 -0.025 0 0025 0.050 0.075 0.100

st /um
10 BERFIEHRESHEFTE
Fig.10  Histogram of radial ASEM distribution
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Fig.15 Comparison of radial deformation of motor
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