FHAATH T oo 2 W Tourngl of Xi7an University of ’T‘.e"l"""‘"‘"‘ 2014y Vol 30 No. 4 469
BB 2 L NSS4k journal oL Al (. ersity oL ilect :50
I—Eﬁ% PRVIVAY) LlflU\LUl‘llU‘]: (VS anvE 3
e e ke Irb L8 FLe L BB L ] e L el ZZ LR TR
S T Ay T AE HSh TN A ZS Hh A =HIL 4lre A1 442 hil 4*‘ [y o
i mE | Bon, A T ~IH A Y HH HY T 133 VN9 J AL 8 AANJJu ) /U

IRF, B
(BEHETRF VSR EMNIE LEER BRI 7% 710048)

BE: BEHBEAARD TERERS . EH AKX R ERFRE  PLGHEELFARGHS
FEEMEHE AL EENTEBITRORAHER, AXHRAEFTEATHADBGEN RS 23
BEHEAZRAATESTKAEREHFER% ., £ Matlab/Simulink F 2335 4] & L # 4T T R Iy
A, Rk AT dSPACE R RARF AABAETEN RS EHEMETE S, ARIEEH
AN TFHRBARGWH LR, FREREAA TETORIFIENRAATER T RGBS HA R
I w AR .

KR BEAYE
FESES: THIL3. 1

s FHIRZ); AERE; FREERETS
iﬁk*ﬂ‘n&\agl A

Study of cutting vibration control system based on the magnetostrictive actuator
WANG Maofang, YANG Jing

(Faculty of Mechanical and Precision Instrument Engineering, Xi’an University of Technology,Xi’an 710048, China)
Abstract: Magnetostrictive actuator has the advantages of small volume, stable performance,
high reliability, large driving force, fast response speed, etc, but its dynamic characteristics have
obvious hysteresis nonlinear characteristic, taking uncertainty of outside interference in the turn-
ing process into account. The active vibration control system of turning tool based on the magnet-
ic actuator are studied and designed, and the variable step size strategy of adaptive control algo-
rithm is adopted in this paper. A control system simulation in Matlab/Simulink is conducted, on
the basis of which, the turning vibration control simulation platform based on dSPACE in experi-
mental verification under the exciter as outside interference has been set. The experimental re-
sults show that this design of active vibration control system based on magnetic actuator for simu-
lation tool post vibration suppression effect is obvious.
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Fig. 1 The active vibration

control system solutions for turning
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Fig. 2 The simulation tool holder structure of flexible hinge
WIS LR RE WA EETIINE 3
B

x()

AW

)

i e ZE TR 74—
¥ = (m) F
fa AL

B3 T IRhES R R FER
Fig. 3 The simplified mechanical model
of turning vibration control system
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Fig.4 ACPO01 Magnetic actuator output displacement
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Fig. 5 Turning vibration NLMS adaptive control
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Fig. 6 Turning vibration control

system under sinusoidal interference
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Fig.7 The installation diagram of experimental platform
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Fig. 8 Hinge simulation platform vibration
experimental results under the frequency of 70Hz
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