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Characterigic Parameter Measurement and Identification of
Geophone by Hectric Sine Sweeping Exciting

Zhang Gaihui, Hu Shiyue
(School of Architectura Eng neering and Mechanics, Xi' an Jiaotong Univerdty , Xi' an 710049 , China)

Abstract : A new method for measuring and identifying characterigic parameters of moving?coil geophone was proposed
based on geophone’ s reciprocity , where Sne sveeping Sgnal is conddered as the exciting. A corregponding methemétical
nodel was congructed and used as the objective function for curve fitting. Geophone characterigic parameters were then
obtained by fitting the measured arplitudeXrequency curves. Severa factors dfecting measure accuracy were anayzed.
The theoretica and experimental results indicate that the present method is suitable for production and maintenance , e2
pecidly for in dtu calibration of the geophone due to its easy operation , high accuracy , and good gability. This work
provides a hew way to desgn and manufacture of the portable geophone parameter tester.

Keywor ds: geophone; characteristic parameter; dectric Sine swegping exciting ( ESSE) ; frequency response function;

curve fitting

[1] 1

12003 - 11- 25. : (1960 ),

' 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



723

»(1)
I Hy B E ’—j
1

I, Ee
= BIx, F=Bll,
U= Zel + Ee.
mx + cx + kx - BIl =0 (D
2 Z
UR
Up
Ug (W) (W) Ze(W) + Blx(w)
HO) = @) =7 1) z2@) (2)
(1)
_ k- nw?+jwc
() = jwBl x (W) ©)
(3 (2,
1 jWGE ]
H(@) = zf(w)[ 2e(@) @7 - w? + [Zawg)
(4
Wo ( G
Wo = [k/ n} V2.7 = d2(km¥?; G = BI
Ze r
, Ze=r+jwL, Z R,
2
| H) | = ﬁ{[r+iwoﬂ +
2| V2
[mL + (W3 - w?) J{ﬂ } (5)
a= (05- 0w)?+ (Xuw)?; b= Gw/ m
(A):(A)Q
2 12
| H(@o) | = iR[[r+—c’2—Z WJ - @ol)]
(6)
G = Znwo{ [ R | H(Wo) |*- (@oL)*1V?- 1}
(7
r= R| H(Weu) | (8)

(5) 1 1
| Ha(@) | =
Bl @° )
y (@) |7 [@F - @)%+ (Zawe)®]?
[ O—«:} |
Ee Ze f
G) e; Ze ug
*,_ 1
2
2
2
fo
C G r
(5) [2] )
(6) (7 (8
3
1 }
'R 5030Q2 ,N10 VG0- 1 N35
1113 1517 912 g,
01075 01871 01214 H,fo =W/ aT.
1
N0  VEO-1 N35
G 10 3xV-(cm9 ! 204 812 310
fol Hz 9178 19148 35166
4 01690 01924 01589
rQ 271 1823 570
L/H 01077 11012 01351

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



8

724
o.80r 0201
0.6 . ggua — WA
—: XM 0.70f
0.12f
o o i
b g 060
0.08f
0.50f
004 o .,
' S 10 15 20 25 040 ‘ . s O %0
1iHz 0 10 zoﬂHzm 40 50 o
(a) N10 (b)V@0- 1 () N35
3
€]
3 , 115
3.1 _
0.16 TN
0113 mA. 2 , 0.12
i
! B
) y 0.08¢
1%,
112 %, 0'040 510 15 20 25
fiHz
: , (a) N10
2 3 VG&0- 2 0.201
1Q  flHz T @10 %xV-(cmg "t alV 0.18¢
0.16}
2518 191864 01975 834 0157 g
0.14}
5030 191745 01978 830 0190 —EMHR
o0.12} w1 1=0.351 H
----- :L=0214H
10980 191638 01974 828 1168 N
0 20 40 60 80
fHz
3.2 (b) N35
(5) , 4
4 NI0 N35
3.3
' ’ (3]
N10, 0 ,
, 15 Hz ,
, N35,
) 2 )
( ) 5%,
L (fo C ( 766 )

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



766

38

(5) SRMT

ticity, part |: devdopment of oonditutive reaions[J].

ASVIEJ Appl Mech, 1996, 63(3) :720 - 725.
: €150 4] 304
[J]. ,2002,23
(2) :167 - 172.
' 5 , , .
[1] ChabocheJL , NouailhasD. Conditutive modding of ratche? [5] 9] 2001
ing efects,part |: experimenta facts and properties of the 209 : 59- 61 ' ' '
9 : 59- 61.
casica nodds[J]. ASVME J Eng Mater Tech, 1989,111 (6] (D]
(4) :384 - 392. 003 '
[2] Mizuno M, Mima Y, Ohro N. Uniaxid ratcheting of 316FR (7 R
ded a room temperature, part |: eriments [J]. ASMEJ
e P epe 1 [J1. , 2002, 38(9) : 966 -
Eng Mater Tech, 2000, 122(1) :29 - 33. o73
[3] Jiang Y Y, Sehitogu H. Modding of cydic racheting pla® ' ( )
( 724 )
2%,
' 4
; (1)
3.4 (2 :
1 1 (3) b 1
(9) :
4
3 4 VGA0-1 IN3H , ,
3 V@0-1
(1V)
‘e 19146 19148 [1] Bowden GB. Cdibration of geophone microseismic snrs
o]
Z 01925 01904 [BB/AL]. http: www2ssl. dac. garford. edu/ Icld tech?
G103 xV- (an 9 - 817 812 rotes L QL 2TN203%6. pdf , 2003 - 10 - O1.
[2] - [M].
,1992.
4 IN35
[3] : : .
(av) [J]. ,1991 ,8(4) :11 - 18.
fol Hz 35162 35166
¢ 01594 01589 ( )
G103 xV- (cm-9 " * 303 310

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



