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Structure analysis and design of the training device of
a certain airborne video measurement pod

Li Guannan Liu Xingyang Xu Xinhang Chen Ning

( Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033  China)

Abstract: The airborne video measurement pod is working normally in the altitude of several kilometers. The measurement function of the
pod is quite complicated. As a result it is required to train the operators on ground in simulation. In this paper a device is designed for
training the operators of airborne video measurement pods on ground. The main components include bracket synchronous toothed belt
and belt pulley motor guide rail and pulley the separation simulation device of aircraft and missile position limit device and etc. The
key structural components were analyzed calculated and designed starting from the whole device and various parts. The device can
provide a tracking platform for the video measurement pods to simulate the moving targets and input disturbances. So the device can be
used for the operators to constantly practice the related operations and become familiar with various measurement information which is
benefit to efficiently complete the measurement tasks and post maintenance of the pod equipment.
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Table 1 Length and required quantity of various profiles

/mm
1# 3 470( 80 x 80) 2
24 3 510( 80 x 80) |
34 380( 80 x 80) 2
4# 3 430( 80 x 80) 6
54 2 700( 80 x 80) 2
2
# 2 07 4
Fig.2 The hardware interface and function of the information 6 075(80 x80)
. _ T# 1 500( 80 x 80) 2
setup control box
2.3
220 V 28V 0
+
RS422 4( a) .
2.2 4( b) 3 mm
4(c)
3 . 120 kg NSK 0
3m 2 m o
3
Fig.3 Integral structure of the support
80 mm x 80 mm
4
1 . 1 3.5 m Fig.4 The structure of the guide rail and pulley

2.4
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Table 2 The parameter table of the Syntron two-phase
hybrid stepping motor
/ / / /
(°) /A (Nem) mm Q
) 3 1.2 3.0 0.4 0.02 3.17
Fig.5 Synchronous toothed belt and belt pulley / / / / /
kg mH (Nem) (g*em?) /mm K
2.5 4 19.5 7 3 480 1 65 K
2.6
+
15-16
o v, H
17-18
vy 6
w; = 77 (1)
L o
1}"1
U = kLa)/ (2) P
k k=1,
20, o
w; = D (3)
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6
Fig. 6 The structure of the electrical and mechanical

position limit devices

7
. Fig.7 The separation simulation device of the aircraft
m, and missile
A, = Lma? 6
g = Trnjvmux ( )
A=t (7)
2
K 1A ° (100 mm x 100 mm) 100 mm
110 mm 3m
A=4, 56 mmo
mu’ °
A = ]]{mz\x (8)
3
F=Ked=Ke /mi. (9)
8 o
K- .
s= F . Vi (10)
T T
:S ;
T o 9 .
(10)
2.7x107 m’.
6.4x107" m’ )
o 0.25

2.7 0.4 m/s

20

2 7 10 m 3
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o 3 3
0.000 5 m/s Table 3 The measured value of the motion velocity of the
0.003 m/so moving target
(00005+3 XOOOS) m/s = 0.25 m/s 0.4 m/s
0.009 5 m/so
/ /
/s /s
( me*s ’1) ( mes ’])
1 39.5 0.253 2 24.7 0.404 9
2 40. 1 0.249 4 24.9 0.401 6
3 39.8 0.2513 25.2 0.396 8
4 40. 0 0.250 0 25.2 0.396 8
5 40.3 0.248 1 25.1 0.398 4
6 40.2 0.248 8 25.0 0.400 0
7 39.8 0.2513 24. 8 0.403 2
8 39.8 0.2513 24.9 0.401 6
8 39.9 0.250 4 25.0 0.400 4
Fig.8 The integral form of the prototype bracket 0.26 0.001 6 0.18 0.002 9
9
Fig.9 The moving trajectory of the moving target surface
1 J .
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