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Fig.1 The finite element model
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Table 1  Comparison between simulation and test one

Name Y-mode frequency Z-mode frequency
Simulation 158 Hz 144 Hz
Test one 157 Hz 159 Hz
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Table 2 Comparison between simulation and test two

Name Y-mode frequency Z-mode frequency
Simulation 599 Hz 569 Hz
Test two 587 Hz 533 Hz
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Table 3 Comparison between simulation and test three

Name Y-mode frequency Z-mode frequency
Simulation 580 Hz 553 Hz
Test three 559 Hz 549 Hz
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(b) Schematic diagram of partial strain measuring points
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Fig.3 Shock test site map
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Primary Var: U, Magnitude
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Fig.4 The shock direction mode shapes of first order bending modes

under shock test(262Hz)

it e o7 B LA S 2 4 PR,
F4 MEGERFS

Table 4 The Location and label of measuring point

Label Location

1 Top supporting ring( tangent+)

2 Top supporting ring( tangent—)

3 Below supporting ring( tangent+)

4 Below supporting ring( tangent—)

5 Below supporting ring ( radial+)

6 Below supporting ring( radial-)

7 Root of Below supporting ring( tangent+)
8 Root of Below supporting ring( tangent—)
9 Root of Below supporting ring( radial+)
10 Root of Below supporting ring( radial-)
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Fig.6 FFT analysis of partial strain measuring point(0.12s~0.2s)
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Table 5 Comparison between simulation and shock test results

Tensile strees( Compressive strees ) /MPa

Name
Label-7 Label-9 Label-5 Label-3
Simulation ~ 60(-112)  68(-42) 49(-37) 30(-35)
Shock test 49(-75) 65(-29) 45(-22) 35(-59)
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Fig.7 Simulation results based on modal superposition method

1000, 5 "
X:0.0045:

=i
|
I

A” v
TN
Ui

——

=N
S
S

-

Micro-strain

=~

—————
——
-
—

[ ) N
=1 >
S S
-

5’

N L
X:0.00405
0 Y:43.25
0 0.002 0.004 0.006 0.008 0.01 0.012 0.014
Time/s
[ 8 N B I ] A2 f T 2 (B RN AR 46 18.4/s)

Fig.8 Strain vs. time curve( The largest strain rate is 18.4/s)
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FAILURE ANALYSIS OF SERVO MECHANISM UNDER SHOCK
ENVIRONMENT *
Zhang Mingming'" Wang Shuai' Zhang Meng’ Jia Liang' Hou Chuantao' Li Yana'
(1. Beijing Institute of Structure and Environment Engineering, Beijing 100076, China)
(2.Beijing Institute of Precise Mechanical and Electronic Control Equipment, Beijing 100076, China)
Abstract A certain type of servo mechanism'’s finite element model was built, then through the analysis of mo-

dal experiment, it was found that the servo mechanism’s stiffness was sensitive to the link bearing’s stiffness,

meanwhile, the finite element model of the servo mechanism was modified based on the modal experiment’s re-

sults. After that, by using modal superposition method, the dynamics response of the servo mechanism under

shock environment was analyzed, then by comparing shock experiment, it was verified that the servo mechanism’

s finite element model was accurate and effective, finally, by using the modified model, the failure of the servo

mechanism’s lead screws was investigated. The proposed method was effective for confirming and simulating the

stiffness of the servo mechanism’s link bearing, and had certain instructive significance to analyze dynamics re-

sponse of this type of servo mechanism under shock environment.
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