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Tab.1 The major technical indicators of SLJ — 100 three-

component force balance accelerometer transducer

5 FEEARER
1 B +2 g(FRFR(E) B +0.5 g + 1 g(3E)
2 REE +1.25 V/g(ARfRME) 2% +2.5 V/g( )
3 A =135 dB
4 W E R +2.5 V(ARFRME) 8 £5 V(EM)
5 LRI <1%
6 N (0 ~80) Hz, MM RRHAE
7 BT REUE L <0.1%
8 HSFELRBR(ELE) 10 mA( +12VDC)
9 e 7 24 Dy AR <2.5x10-6.75
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11 BATHRRE (=20~ +65) C
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Fig. 1 Design principle diagram of SLJ — 100

force balance accelerometer transducer
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Fig. 2 Force motion module of SLJ — 100 three-component force balance accelerometer transducer
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Fig.3 The input waveforms in functional test
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Fig. 4 The curve of functional test
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Tab. 2  Overshoot response ratio produced in damping

ratio { between 0. 60 ~0. 70

BHJE HAE A B BURGLEIA
14 tha (%)

0. 60 5.077 7253 x1075  4.811 991 9 x10~¢ 9.5

0.61 5.077 8821 x10~ 4.522 856 7 x10~ 8.9
0.62 5.078 038 9 x10~ 4.241936 0 x10~ 8.4
0.63 5.078 196 0 x10 - 3.970 747 9 x10~ 7.8
0.64 5.078 352 8 x10~ 3.707 900 1 x10~ 7.3
0. 65 5.078 509 6 x10 - 3.456 489 6 x10~ 6.8
0. 66 5.078 666 8 x10 - 3.214 119 7x10~ 6.3
0.67 5.078 823 6 x10 - 2.980 146 1 x10~ 5.9
0.68 5.078 980 4 x10~ 2.756 079 8 x10~ 5.4
0. 69 5.079 137 6 x10 - 2.540 902 6 x10~ 5.0
0.70 5.079 294 4 x10 2.335106 0 x10~ 4.6
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Fig. 5 Changes of relationship between damping

ratio and overshoot response ratio
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Fig. 6 Amplitude frequency response variation curve
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Fig. 7 Phase-frequency response variation curve
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Tab.3 Phase-frequency response linear fitting of the data

obtained by the different damping ratio functional tests

FHLJE tufE AR T HRAH BHEER
0.55 Y=5.754 57-1.818 17X  -0.994 43
0. 60 Y=4.50538 -1.829 37X  -0.997 00
0.65 Y=3.260 94 -1.836 21X  -0.998 65
5001
0.68 ¥=2.519 68 -1.838 58X  -0.999 28
0.70 ¥=2.02853-1.839 53X -0.999 56
0.75 ¥=0.81328-1.83999X  -0.999 87

SN MU ESIE A 5SS HL M RZEE R
A =y, -(a+by,) , Hi=1,2,3,-,5001,

W RN B RO Rk 2 X, SR X, &
%ﬂ%ﬁaﬁﬁﬁﬁkﬁﬁﬁﬁﬁﬁﬁéﬁﬁk

i

SR x 100% , BT 4347 940 5 28 4

BN R LR AERAE, BT RINK 4 PR,

F4 AFEMERE AT RERE BER MRk K E S

Tab. 4 Phase-frequency response distortion degree analysis of

the data obtained by the different damping ratio functional tests

iﬂtg X X, X'““;_(—_X Ayf x100%
0.55 57546 2.4485 1.350 3 6.394%
0.60 4.5054 1.806 4 1.494 1 5.006%
0.65 3.2609 1.2115 1.691 6 3.623%
0.68 2.5197 0.8813 1.859 3 2.780%
0.70  2.0285 0.6761 2.000 3 2.254%
0.75 1.1862  0.3676 2.226 9 1.318%
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M —0.994 43 ZFEHE KK -0.999 87, RIRHJE WA
B, HCAEAL LR AR R R R 5 AR R B KA

(5T 2 gy e =

e 1.494 1

Bk

EWRAH 2. 2269, EIIX'"‘}_ Rk, AR

TEMAR., dEf BT, FEHE K
fHd 0.55 H KK 0.75 WF, AHAL % BB i
5.006% /A 1.318% . AT UL, XS BHJE Mo AR i
K, AT L i ER AR 5 2R EL

—= 055
e - 0,60
G 065

P ™ 068
e ™
- Ve b <= 070
b o TN
& A
Fa s N
{5:‘ 7 i ) \A‘\ \\
= e 2 < \\
2 = =L T
0 = e
2
0 10 20 30 40 50

JHz

B8 AafeZMMAETX R BL
Fig. 8 The curve of phase difference varies

with frequency
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Fig. 9 Functional test curves of the typical

accelerometer SENsor
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Performance Evaluation Method for Force Balance Accelerometer

YANG Li-Wei', ZHOU Zheng-hua®, CUI Jian-Wen', LIU Qiong-xian'
(1. Earthquake Administration of Yunnan Province, Kunming 650224, Yunnan, China)
(1. Nanjing University of Technology, Nanjing 210009, Jiangsu, China)

Abstract

Taking the SLJ - 100 force balance accelerometer (FBA) as an example, the working principle and system
dynamic equations of the FBA was described. Firstly, basing on the system dynamic equations, the functional
tests response and frequency-response of the FBA was calculated. In addition, a method which could determine
natural frequency and damping ratio of the sensor based on functional tests was developed. The analyzing test re-
sult indicated that the damping ratio had significant impact on amplitude-frequency and phase-frequency charac-
teristic of the sensor, whose best value is ranging from 0. 65 to 0. 68. Finally, on the basis of vibration charac-
teristics and performance evaluation of the sensor, a performance evaluation method of the FBA was put forward
based on functional tests.

Key words: force balance accelerometer (FBA); frequency response; functional tests; natural frequen-

cy; damping ratio



