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Spacing device with 700° slewing area for large
photoelectric instrumentation

GAO Yun-guo', ZHAO Guo-jie' , HAN Guang-yu®

(1. Changchun Institute of Optics, Fine Mechanics and Physics ,Chinese Academy
of Sciences ,Changchun 130033, China; 2. Changchun University , Changchun 130022 , China )

Abstract: According to the operating requirements of a large two-axis tracking and measuring system,
a new spacing device with compact and skillful structure was researched and designed to realize the
shafting revolving in 700° slewing area. The theoretical analysis and experimental results indicates
that the device resolves the puzzle that the rotary shafting could pass the turning zero first but was
confined second very well . The device could also provide timely position information of the rotary
shafting to main control system, which meets the performance requirements of large photoelectric in-
strumentations properly .
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Fig.1 Spacing device with 700°slewing area

YEF . He i e 1 g g 1L X R 1Y) 2 R 70 7
Bl A2 A7 WA, ] T =2 3507 %% By 31 [ FR A Hif &
FIRLAES #4042 1 2 B i 3K 2l H AL W H
£5) I DA ER L N o o/ R 1 1~ O P i DS £
AT R VO P B BT AR A 2 R P
PLLAPFEE . VIR R o % i 22 2 1) ] 7 s 179 R
VIEHE N Al LG5l 18] 5 £ B2 %% 2l i 5 P e
PR AL, VOB R HBBTE A2 i A IR B ZE IR
F AR S L2 VIR A s A IR S
I CONE R AR S LR RS 3l s W 15 5 VOB £
PeGRF SO B G VIR AR R AR AR
A Bl Ak 20N B 350° /5 VB R
A e i IR A B8 2l JAs 4k S 5 Bl 5 3k i, A% Sl e R
A Bl AT DL ) S B R Sl AR L XA s AT LA
S 4= 350° % Zly i [ L O 78 W i S5 B AL B PR A .
P AL AR 2 A I X FR Y 2 2 A 8 R T
AT KV IERE I 38 5 A ) 4 0 A% B AR 2 AR
AL R g8 AT DL IE R 2 B AT AE (07,
+350°) NI 2 (—350°, O FLFE .
3.2 igititEr

X TR T e e o S L BR B A Bl T AR
B3 gl AR K S T R IE IR £ TAE % 4 7ERH 1Y
BRI — 5 BN A G2 b R BE 1 . 18] 1 A
BRI K /)N o 3 8 Al 8 B Fs 4 78 98 W i e A
e 2y o o (A ABU R B i i R P 45 Ok
L2351

5P W AL RE R 1) BE ) N 2 i BOK T I A
Bl B KA PR BE 1L 5 ML ARG Hh e i 55 2 19 1 RE R A2 A
S 98 Al 4 ) e K T

(1) = H i sk g

Hamiaitm A



414 p i R W 514 %
I=M - R?, (D =980 000
BB En S b A S (D) I 15 38 5 i K8 ) 1 At —87. 2 mm
& . XS, 38 R AL Al R e KR 4R RN 720 2 mm

I=1 000 kg + m*
Hmirkre it B A X

A=l o 2

B2 aFa A SR (2) J5 159 7 B K FE
P51 RE -
A,=980 N+ m=9,8X10° N » mm
(2) HRE e i
90 W R A 2
K=gipie,
Bt E R R ESHON .G — KR8
B, U 80 GPasd, — KR 22 HAZ I 12
mm; D, — K8 42, U 50 mm;n, — A %
B WO 8 Bl B i K 215 mm; Bl 44 & 15
mm; 1 AR )55 15 K R NI B K, =207
N/mm .
/NS HON G — /N SR ) AR B L
{H 80 GPa;d, —/INgifi3&k 3 22 H 4% . JU(H 6 mm; D,
— /e AR UM 28 mm n, — A5 23R B HU(E
12 |8 B K 225 mm; BE 46 & 25 mm; i A
KOOI HEMR/NEXWE K, =49 N/mm,
o T IR RE TR A 2
A:%Kuﬁwb, 4D

A Ay — T B R AR B 520 — 9 T 4
PRI /0N 3 1 A0 P & s 4 Pk 8 R WA o
A=A TA,

3

A =LK Gl =200+ 5K G =2+ (5

A A — KRB D RS &
Avo— R 3L 81 I 44 o 5
Aoy — /N R TR 48
oo /)N L T 4 1
WK NS B ARG Hg =20+
10,6 .
A.=1282% +4904,, —36 150 , (6)
(3) 3L P 0 o5 K R 45 1t
Ve 2 B o R B B B M
A,=9.8X10° N « mm 1 AR (6)
Al e = Ay = 128X 1ax 7490411 1 — 36 150

(4) G5 K0y 538 5 M A%

AR 488 o) 2 oy 5 ) v B v 55 R 1 R L R
T 0] 2 il 1 B D) 5 B AT AR A

Tilf: 435 3ok 5 v B R 32 1) B R R ) e 2R

F.=F,+F,=K, * .y TK, « Ay
K Fo—98 R KAET];
Fy— RS KT 5
F,— /N KR .

IRESMER KEES F.=22 813 N,

UL RIR R I NEREYN W
2+ F.
[c]en’

K H 45 SR AR (DR JE D=22
mm ., % FE N H 42 30 mm L F RS,

(5) PRV BBl i A 5

FEVEAS IR TAETS OL T - 24 3 B 5 & e % 3
T ShfE s 25V ORLRY P e e AL iR 2
MECHES Woa E EDA R 1 E oY RN PR s
5% & R 7 1M 3h R Z IR . It V B P
7B AR SE P T BR A LA [ 5% 2 42 R A B2
T AR VOBRS Hg ROSE R ] A o AR AT R
S s IR KRR A [l AT DAk 3] 4= 349°, FEAS ] DL 5L
B 700° A BRA JE 1 .

D= (7

4 ZRRELHHH

4.1 SRR

FHE I 58 B i B R N AR 458 A6 AR IE B 7
LA AR HEAT BR A Al 1 L e T — A
[7i) e 3 L ) T 4 i 5 LI TS Y e 4 e
FrHE . sk 1,

F1 RUNHMEREFESLREFENTLILER

Tab.1 Theoretical spring compressions vs the

experimental spring compressions

e (°/s) PEIE 46 B (mm)  SEBR K46 & (mm)
10 3.2 1
13.5 5.9 3.5
18. 4 9.3 8
23 13.3 10. 5
27.5 17.5 13
32 21.8 16
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Fig. 2 Spring compression corresponding to vertical

shafting rotate speed
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