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Calculation and Analysis of Load Capacity of Direct Drive Optoelectronic Image Stabilization
Platform
YANG Keming, LIU Qing
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Abstract: As the carrier of photoelectric observation equipment, the image stabilization platform drives the load to rotate the elevation
and azimuth direction through the servo system, so as to realize the search, tracking and observation functions of the optoelectronic
observation equipment. Load is an important basis for the structural design of the image stabilization platform, correctly and fully
analyzes the distribution rules and sizes of various loads. On this basis, the output torque and power of the motor can be determined to
ensure that the designed platform has enough reserve in the aspects of rigidity, strength, service life and dimensional stability, so as to
meet the comprehensive use requirements of the system.
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FRGOFEAERNUINEERT, b B S E UL A R A I3RS g, fRer RS s sk

H&BAPRE . FATHE PR R 1 & BB B AT 5
O AR ZR TG T & S KIS i e, = 3.5rad/S?: MR CAE LT, ML S5 &y

Jx = 0.0303104761 ~ 3.03 x 10~ 2kg - m? (2.
Tihi kRN : ], = 0.0675863066 ~ 6.67 x 10~2kg - m? (2.
W, ISR K E 74 Ty =), em ~ 3.03x 1072 x3.5=0.11N"m (2.
TR B KB I T, =], &y ~ 6.67 x 1072 x 3.5 = 0.24N-m 2.
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HFAR T G B E ) J B AR T SRR SRR = AR A i R B RN, S E TS, RIS CAE MIiHE,
HIAFH

6 s E 2 m, = 9.5kg; MFNELALIRY, = 4.18mm, Z, = 18.83mm; 75:

(R AW o B L B AS, = VY, + Z,° = 19.29mm;

(0L J15: Ty = my - AS, = 18N -m .

IR EEm, = 26.3kg; HHALE LR, = 9.578mm, Z, = 7.64mm; {5:
Ji R EOMR B AL EAS, = VX,2 + Z,° = 12.25mm;

Jr i JI5E (R R KA A N = 30°): Ty, =m, - g+ AS, - sina = 1.01N - m (2.
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MR (FE B A)) ERZ5% AR : M = My + Mg, = 0.5uNR + o, (2.
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W R R R, PR Al = 0.5;

W SR BE B AL N+ m e s/rad), TEFE A%, = 0.03;
NRARIEFAEZEE RINIEE ) (N,
REFEHEI LR (n);

W, SEIEHAIR KT (rad/s).
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IR AIGHRIR, IR K o, = 0.12rad/S; Jifoi KEE i F w, , = 0.35rad/S:

P& CAE WIS mr 0, A7 VR FITE $iig 3 M) EIE & N, = 46.6N; 183)F| 18R, = 0.0175m.

H(2.7) A1 AN B 5 = B D)5

Mg = 2 X (Mgyy + Mppy) = 0.415N - m (2.8)

FAL T AR EE AR EIEE ) (N & RKEAINNa =30°) N, = m,g-sina = 128.9N; E3HIF1ER, =
0.03m.

B (2. T AR H 5 A5 % B BRI 55 : My, = Mgy, + Mg, = 0.98N - m 2.9
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Tl BEHE A — Rt Bl P PERE TR AR st RATRAIRT& 3 E bR 1) FORS B R ah ik, ARAEM = puPd/21H 5 B
15

WEER R E, BRI

Phlz& T (ND;

dHIAAFRNE (mm).

AR )R 16007 PRVA Rl AR BE 5 R = 0.0013, H R 15K

M, =2 x 2% = 0.0042N - m (2.10)
J7 K77 1E R AN NKRX60 4H &%l p = 0.002, HEEHE J15E A
M, =2 x 222 = 0.02N - m (2.11)
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A0 % 2 B0 RUET AR R : S, = 35088.368mm? =~ 0.0351m? ; {40l sz KU A —ANF1H, FrbAXBH R Bk $kcy =
1.05.

AT L& AR BTS2 R 1R Fy = P X Sy X Cq = 0.0315KN = 31.5N (2.13)
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Bt AL AR I g, AT A AR Ak 4 R 1
DRVA Rl A EE 4 2 80w = 0.0013.
fy = Fypu = 31.5x 0.0013 = 0.041N

(2.14)
M LB EL4ED, = 45, D, = 60. 1] {3 X PHEEIEEER N
Miny = fy X 2225 x = ~ 0.0011N - m (2.15)

2.4. 2 Jiirfl RBH R
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Bl 3 5 fir Al 2 52 A T

WA R, O AE R EE B XA N S, = 68281.25mm? = 0.063m? ; JiAiihsE XN — B E I, BB
RH R BEEFECy = 1.05.

AT LA A T2 X J1 N F, = P X S, X C4 = 0.0556KN = 55.6N (2.16)

BT 7 AR 26 5 5 A R E A, 30 KT XU DA ZR 0 RR o0 AT, BRARDA R A X 7 Sr il e AR e . (AR 2
WG E = IR TR T, AT 72 AR 7 S e 1 B4 7
f, = F,u = 55.6 x 0.0013 = 0.073N

FOLEHER: D =182, T3 PHBEBEEAE N: My, = f, X g ~ 0.0066N - m
2.5 gt
B DL bR gt AT g5 A, R R R 1 .

- N

(2.1
(2.18)

Bpd 4R AREA 2 J7 1 il

PHESIHE (N m) Tx=0. 11 Tz=0. 24
HOMRE I (Nem) Tgx=1.8 Tgz=1.01
B EEEJIHE (N e m) Mfx=0. 415 Mfz=0. 98
WA BEE I (N o m) Mx=0. 0042 Mz=0. 02
P BERIEFE (N » m) Mmx=0. 0011 Mmz=0. 0066
HHLBI AL JI5E (N« m) Trx=0. 007 Trz=0. 007
FAh A B = AR I (N e m) Tox=0. 03 Toz=0. 05
IR ZE S R s ) (N em) Tmx=0. 05 Tmz=0. 05
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R 2 HNLIERETEbS

RS RHAT BT J7 o LKL
VIR R (VD) 67.5 67.5
AR B RV, (M) <8.75 <8.75
WA I e B Ty (N = m) >13.5 >13.5
HEG R (V) 27 27
BT (D) <3.5 <3.5
PSR T g (N e m) >5.5 =55
RRTH o, (r/min) 180 (18.84rad/S) 180 (18.84rad/S)
B RE (Nm/A) 1.57 1.57
AR, (kg +m) 1.6X10-3 1.6X10-3
#HE (kg) <1.94 <1.94

3.1 AR
3. 1. 1 e AL R 4 1) R oA ie:

(1) 3R 2 WAl ) il i) B R LA Ty = Mg+ Mgy + Tpg + My = 0.4716N - m 3. D
FUL B B AR HI A5 5 ) JU%E: Tyy = GyDy/2 = 1.8N-m (3.2)
AT EBIL DA P e PRA I, AL b R 52 B AR T

Ty = Tox + Tex + Ux +J1) €n = 2.38N-m (3.3)
A B Te<Tun

(2) 1R 2 A 19 5 Ar e b () T BE4B 600 : T, = M, + Mg, + Ty + My, = 1.113N-m (3.4)
UL S B A B S A 00 Ty, = 222 = 18N - m (3.5)

YOTALHEALCAIIE R, B b RS2 B R T

Ty, =T, + Tos+ Uy +)r) €y = 238N m (3.6)

HLEAE: Ty, <Tuw
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Trms=\/TC2+§Tg2+§ O+ €2 (3.7)
AT L ATLAN B 325 B 0 REHR RN A (3.7 B
Tome = 1.39N - m

FR 4 Ty F R IR A IR E 0 B 4 EHEKIHIZ T IS LIRS A, EATEN RIESIEFE NI LA, U
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025 Trms 55 BS 7aN-m
K 5 T LR
= [T24+iT24t ¢ ) ‘g2 (3.8)
Trms_ TC +2Tg +2 ]z+]r sm .

Ha 75 B AU X R RBHE RN A (3.8), 3
Trms = 1.39N - m
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