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Research on Measurement Method of Turntable Motion Accuracy Based on

Polyhedron and Target
LIN Xiuwen, LUO Daojiang, FENG Gangying
(The 10th Research Institute of China Electronics Technology Group Corporation, Chengdu 610036, China)

Abstract : Aiming at the motion accuracy measurement problem of the scanning antenna turntable in engineering practice, designs a
direct motion accuracy measurement method based on the combination of polyhedron method and target method. The method of
combining " electronic theodolite + target" and " planarity detector + positive polyhedral prism" is adopted to realize the detection of
the angular displacement of the turntable output spindle and the rotary transformer shaft respectively, the measurement principle and
implementation steps of the method are studied and the uncertainty of the method is analyzed. Compared with conventional indirect
measurement methods, the designed method can reduce errors in the data conversion process and increase the credibility of test
accuracy. The experimental results from the test by a scanning antenna show that this method, being easy for operation and with
high accuracy, can meet the needs of motion accuracy measurement of the turntable.

Keywords ; motion accuracy; antenna turntable; polyhedron method; target method

0 355 1 EBENEAR

FrRIMR A 15 7T Sy B4 D 2 AR RN 1 1) 7 6 01 3 3R 45 B

T” I=RF
A L B AR KA ey ] R BRI

IS | 5% 65 1932 SIRG BE 1452 R PR 451 R 24 1o G A T 5 b B BB T2 B2
JE o B2 R TR IR i, RAVERBFEFREORA AR P mBEAIINAL  T-73 4%,
W B o, 0 R 17 328 Sl E A et 1 a0 1 AR DR, B A S A AR AL 1 PR i, Hrp R T 2

FURT, NN TR B G I SRS LI B M AT iSE AN i e e FL T Ak Hh R A0 222 i 2 b T
—WbriE, WA BRI R B B R RIE R e R T SRE A WA S A A L T
Pyt B PEREZE R DL SR A MR CER OO, BT AU Je i) [l e B2 T 0 8 e 1 e L 9“2 2 (07 .l )
PRI 62l T SR A AR A BRI, K BRER R TR iR N BE R, SRS TR B S 2 AL
Z R BIE I B T % ﬁﬁﬁ%”ﬁ%fr% TFENGER ML b A HCE AR B 3l 52 A AU AT UL B A s v
PRAEIR R AR LS . A S A ZHREMLARE  OESIFERHF RSB, BUn i IE 20 ok
EAEXT R e Gz g BESEAT I 08D Tl R iR BCHE S e AL T Al [ v TRl (07 L S TR A
28 IR R TIF TR 2T ASCTSC A T 22 TR A AT A, 80~ T A0 AU 45 )

F—EHE RN AMAEIC(1990—) , F, TN AR, TR, At | A5 07 1] 8 B F i 2 25 #9133, linxiuwen90@ 163.com,



< R T % @ik de it # 6 B SN E T EART

- HLALHIE - Wi, %
WS IEL b E T E - m 2L EA B Y
ARG E AR AR IR
T LY h " i
EZ ek ig
7777777777777 - 7‘7 %rﬁzmﬂu

,,,,,,,,,,,,,,,,,

HLBL A e
El 1 ZmEmTsrkdaaie 25

1.2 NMEEFEERILIE

B E B 2 R #E 7E GIB1801—1993 Hf J7 ik
104 FYELAl [ BEAT 26 4R BT 1F £ T b A 10 TG 550 o
£ 8.12.24 36 &, iaﬁzﬁhtﬁ’aﬁiﬁtﬁn,m@ﬁﬂm\ﬁﬂ’ﬂ

S BIBIE N a——o T 58 I ) R A B B

Fe W G025 SR A TR,

4 B AT A S B 41 B0y, Sl E 2 T R i Bl i
ST R ASOUE I % v ) P A8 5 I 2 T b 4 P A A1 B T
ZIREA , SRR AR AR sh A B R o, WG T 45
S8 S A E A, O 0 B8 A AR H O B, 1 SR B R R
Y3 BB, |, nT LIS B e L AR R AR Bl B TE o B,
B IRE e, =B,-a'

SR B 3 [FRE ) 7 W e 78 R AR S PR IR % Bl o, 12
A HL T 2 A5 AU ORI B AN AR Ho 0 B A, TSRS R
W B BER BB, , VT LIAS B e i A8 FE A8 (L B FE 20 BT,
B ERE e, =B, 2a,

Yop P At AN, AR o 3 T v ARk A A
BOATUAEE -1 HIEMRZER e, 0., 05,00t
Hrbe, =8,

4 B AT A B30 B B0y, SR AR () 7 22 T Ak A
ﬁ?ﬁﬂb‘ﬂ%ﬂﬂ?iﬂﬁ?@ﬁﬁT“E’Jii%*ﬁlﬂ'ﬂn 1 H I )R 2%
A ' 05,05, e ¢! =B-nxa

Xﬁ%@lﬁ‘]fhf’ﬂ*ﬂfiﬁﬂﬁ?ﬂmﬁﬁ%ﬁﬁkﬁﬁw%ﬁ}fﬂ
RIBIEMZE IR E 0= | o=@y | UL A2 K o' =

’ ‘:7]
in

Y

2 RREESH

AT B 7 VR AN A B SRR A A% B Al RN i
By 5l i 04 T e | ) 2 T A TR A B R G
R BE
21 ZEMEERHEESH

TR 1 R 00 v (AN B A U 2 O T
I ASCRS oy, 25 THI A B R By, SOOI iR 25y, o oo,
WL AH A B 3220k AN A B B iR 22, ARG HE )
h 30"~ 60", WL S 458 1) TRy v, AT LAAS S WA B
%E‘h:

—nXo,

o

30// ~ 60//
=+ 1
Y3 =* % (D

2.2 FBERFEAHREEST

FEARIIN B ZR G0 PO A2 R R R A HL T A Y
5t A D02 22 5 R 1 AN S R R R P 2R £ AR
FOARI R S R A A S B

HL P A S = T %) o 1R 28 SR VIR 2 T oo AR
T G TR /N B, 0 2 s Segk B A SR
i b, A SO ERhG  BRNER R TR, B S
BEsE A S B SRR m AR RO R 3R
i T2 A 2255 ) g B8 B2 i o5 ( € AL S5 o
(B £)WIEES B 53 C A5 m e bR xR I, 1
2k AC 5 BC Z IR ff ¢ B8 BT E Ey, .

2 iR 22k R

AR B, AT LUE S R (2) IR B AT E

2,.2_ 2
ritxT—m

(2)

Y, =cCos
2rx

(AN S s 5 (3)

2 2
r—m

Y4=cos

(3)
FL T R A SO AR o i P 5 R 19 1 B R 22 SR R T
RZE A Ry ™
AR R 2E T2 R 78 PN 40 B R A I T2 I 5
ERYERZE WA 3 s, 0 R MBI 5, Dy 38 4R
O, p FALAS IR 22 | NI 2 DOD' BV AL R TR 22 5 R Y
MRy, .

o h D

‘\\‘“““‘-““““‘NJ
p
D/

K3 AR R 2 TR R 22 R B I

= AR L, T DL i 5 (4) 7 5y,
ys=tan” I (4)

23 BEHBEENEAEBAHEE
HRAE 5| 232 Bl kG B T 5t W A 8 B )RR, P LAAR:
BT BN By
Y=Y 2V Y Ys (5)
3 WIES5HMH
3.1 IIERA)
PLUTRRI H rh L3R R L% B VR ik 2241, #ie fE A

- 67 -



- HUHIE - MAS I, - AT S mik e desned #5 G B SAE E M E 5 AR

SCEIRA Tk A T3E SRS RE DN &, $5 E  JI i R S 4] 4
PR,

ARMET-5RA 12 TR, AN HEEy, =2.9"; FH
FERIAUAN TR E By, = 1.2"H  BONIR A9 2 3E 1 y 607, W00
TN EE A RS V SRy 20, @53 2 (1) W LLAS 20 A
Wiy, =3"; T /N FEE 0.001 mm, T4 KI5
FHRE O FEES - o 100 mm, @ (2) (2K (3) W LIS
Fly, =217 ZLBEORSE p 7 0.002 mm , $UHR 1% B 76 FE 85 28
AL S m (i Jr @it = (4) TR By =0.17,

13X (5) T AT R BN  E Ey = 5.7

X 5 18 18] R 2 1) 43 531 4 (B B 30° AR R 2R A7l 4k, 75
FIMBEEINE 1 1R 2 iR, R 11515 M3z Sk B iR
E AN 229" 3R 2 18 ) )42 o A JE iR 22 I KA
203",

' 2N
Tk i de HL
iy Hh 325
120 A

ST 1 EE A
S THT EEAGIA et

® 1 AR S RN

Al
it H
30° 60° 9€0° 120° 150° 180° 210° 2400 270° 300° 330° 360°
FHIEEL 29059177 59°59'13"  89°59'37”  119°59'55" 150°00'49” 180°01°05” 210°00'38" 239°58'58" 269°58'36" 299°58'43" 329°5920" 339°5924"
PR {E 43 47" 3 _5 49" 105" 38" 10 124" ~117" 4y 36"
K2 Szl EE IS
s A
TH
30° 60° 90° 120° 150° 180° 210° 2400 270° 300° 330° 360°
AL 320050207 299°59'33" 269°58'55" 239°59'51” 210°00'407 180°00°57" 119°59'53" 239°58'58" 89°59'58"  59°58'54"  29°50'44”  359°50'10/
i% m Ay _o7 ~1'05" —g 40 57" 39" -7 _ -1'06" -16" —50"

3.2 ROl

ARV 12 TR ARAE e 25 il i A6, Fc ) #t 25
PRSI 2 A6 (OB, 75 3 1F () RS ) 4% 12 4138 Bk
JEER 2 (BB, Yo A5 R PR A 25 S B mT AR 31 0
BB 0=229", RIniZEHKE o' =2'03", 1 R4 65
(i 3z hoRs BE /N T 6/ BUFRARER

AR S0 HR R A 032 BIRG BE 0 2R 5 2SR P ARG
3R, R RS R BT E BEA ) 5.7, W 2 TR H
2R 53 1) e b R e 7 K

4 i

ARSCER X TARESE PR A PR K 2% 15 1912 BAS B2 4
[FIRR, DL T AT BT A+ RS A T EE A A +
IEZ TR H A PR R G, S B H R SR A
Syt RV H S 04 A LR I A, AR T IRl ik, AR T i m]
DA iy A e 500 Ak B RO/ b o e e S R P S LAY
e AR HA TR I (AR B A 4E L ASSCIRAR IS
TR TN T AL BRI E 1 R R LA

- 68 -

T ASC8 e BEOZ O T 8 43 1) 32 SIS JE I 2 5 X T Hp 3

RS G UEATRIN il g 25 5T LAAS ARl i

BRI 5 2236 I T AR E Hh Y = BRI R

SEHk

[ 1] A BEORR R0, 4 0 L, 5. RS 2% Ul 28 T 2 0 et A B 5
). 6 K% TR ,2018,26(9) :2150-2158.

[2] Al , BemEny. ORARE © 1788 B skl & & f it
S5RAELT]. MULMHIE S A i1k ,2021,50(4) :60-63.

[3] FE 5, . B A MBS Ry R[], i
Sk AR 2012,39(2) ;. 1-2.

[4] T 2 mb PRkl 1% Sh A2 Sl BE A I B N1 8 BE TP
E[I]. S A, 2008,35(12) :49-50.

[5] GIB1801—1993 M4 R MK % £ 1 ZAEREIR K ik [ S].

[6] EHLZE, BRIEH , BHUS. IEZ M EZ 5 & Moy iR
FZERY K[ T]. J6H TR, 2009,36(10) :90-93,99.

(7] skzh, sk &, F 5Ll 25 f v B 15 22 b 0 i F
LI KBRS, 2016,30(4) :353-357.

(8] KBH, XUAEZE SRS, S i 22 25 15 37 K5 B2 A0 I B30 90 158 2 4%
Br[J]. JeHlH{E 5 ,2010,27(10) :50-54.

riE B HE:2022 - 06 — 21



