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Low Frequency Excited Waveforms Analysis of an Electro-hydraulic
Vibration Exciter Using a 2D Valve
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Zhejiang University of Technology, Hangzhou 310014, China)
Abstract

For an electro-hydraulic vibration exciter with a 2D valve, the frequency and the amplitude of the
excited waveforms are separately controlled by rotary motion and sliding motion of valve core,
respectively. Based on the work principle of the an electro-hydraulic vibration system, the mathematical
model of an exciter was established. The equations of excited waveforms were solved by using the
subsection integration method, and the real excited waveforms were obtained to validate the theoretical
analysis result. The corresponding spectrum analysis and the distortion calculation were executed. The
results reveal that in low frequency section, the ascent and descent slopes of excited waves demonstrated
somewhat asymmetrical because of the changing direction of the elastic load. The extent of asymmetry
depends on the axial opening of 2D valve. The waveform distortion is not greater than 9. 5% as long as
the linear opening of 2D valve is below a critical point.

Key words Control valve, Electro-hydraulic vibration exciter, Low frequency section, Excited

waveform, Distortion

. SN 311 77 ML S0 I A 0 3R 1 3 [X ] 4
= SRS B | rP S B R A B L I B AR B 9L 50 5
K FH L BOR B AT IR B S0 AR TSR T SR A R Sy s A wh R T A B 8ok

Wk H . 2009 —08 —11 &[] H #] . 2009 — 09 — 27

* [E K A RFEF R4 BB H (50675204 ) FI#i{L4A A SAFL 5 4 ¥E h 5 H (R104506)

EHE A e R, EENFRBETF ST R R IEAR B PS5, E-mail: rentingling211@ 163. com
BIRAEE: Bofd, 208, LA S, FEAFRRECFHER T X RGNS, E-mail: wxmin@ mail. hz. zj. cn



188 o Bl B ¥ iR

2010 4

FAXS AR ) 374, BE T b 58 PR 8 540, L R AL 454 3y )
R PRI AR 55 75 i A D LA K 3B 45 R A2 i 4
J7 i

TEAR A BE Ik 3l I (0 0F 58 40038, [ 9 A 2 2 R
22 K ECE 0 B0 750, 300 7 T8 A5 400 3
RO R R R AR AR Sh 3R B, O R R
TR HIE B, i Kazuyoshi Ueno 1 Yoshikado
Yamauchi 2 1} 1 — R /% 32 o8 B0 B 0L T 4k 2l 45
HRGE, I 038 T 3 E L A IR 3h O A A
FRSK g 7 T, H A Y Suzuki Mikio 55 3R HTIE 5% 9% &
D7 38 A T — i A I 5% R S R 1 A ke
L R 2 1 4% 5 2 55 0 Jall SR JH B AR AR 1A B 58075 233
H i T Al TE B AR Bh W R A A KO R T AR B
JB I TR 5 T 5 A T AR R AL AR Bl i
AR B R 1 B BB R 2 B X A sh SR B & 1 B A
Z— R EAT BT AY, S O 1E S R R AT
KW IR S5 S AR A

58 14 3 3k 1 1 X v VU Bk e T I — 4 Al
AR AR #7053, a) R i 5 5 42 1
8 7 12, S I 5072 ] i O 0 T AR Y AR AR O L 3R A
B R IR Sl I L T 2D 1R 44 A B PR A% TR E
T RS AL T S [ 5 IR, Tk SR T A5t o G k47
1 IE , AR A B A IR sh PP 02 [ BB |, B LLAR 3T
3 ST B AU O AR, 2B R S TR ) Z T
AR R G 2, 32 7R IR0 B ml SR i G BIR R e
H R A A i, B A A ORS i il 3 IR 2l B0 ith 2k A
LIRS HZ 0 5K 2 e e B i A 8 55 52 56 %
JEHEAT XS LA BT, S 2 4R S e FLAE

1 ITERE

L1 HikagEMIREE

2D fif i PR A A5 R R B AN AL 1 BT R,
Bl Lady =445 18, [ 1b 4 A RS 5 ) 19 I H
AT 1A o 2D AT XA B RIS A e R s
MBS, WS GRS IR 4 D,
55 220 IV B FR S T T R A 7 R R A T
IOL PR 8308 £ A o, A0S 96 R ) [ 00 A o, AR B
JB E AR RO 200 IR HEREfE T IR
HATOF, TV I HSCH I, P — B AHGE , A - T A,
TBOHR S A R A | 2 i T i Y8 L JE 18] s Bl
Wk 2 fie i — 2 R LA I IV IR T, T IR
F5CH], P — A Al , B — T A, 00 6L 22 ok il A7
1Ty, 8 s L3 JE [l A7 B Bl o RS ST BE L I 1Y
TR 5 R R TR ) R 0 T AR A /s 2 Tl S0 1
ARAR B s T 2 A 8 DR/ B T T
KRN ZE N 20 B JE 01 S Ak, DT 9K 2l S ST

5 E A TR I i 1 S s Bl IRES il 1) R 7% B
I, AR T T AR B I L 2 A S0 i (L
FHNE e A2 B0 o AR 3 e R R R ) 4 3 i RS
VA M 5 R T U, AT O AR A Y AR

W )

2D
/ AR I
s‘?“i"’%\(gﬁ“\\\"“ " \g-
l } - B a . \\\:
§ ﬂ@mww%
K o/ /
X 7

LS

Ol
@

AR SR

(b)
12D [ 5 L YO R A A I T

Fig.1 Work principle of electro-hydraulic vibration

exciter based on a 2D valve
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