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Parameter Design and Optimization of GMM Servo Valve
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Abstract: The parameter design rules were investigated, and the mathematic model and the dy-
namic simulation model were established based on giant magntostrictive material (GM M) servo valve’
s structure. The simulation results uncover that the rule between the main GMM servo valve’ s design
parameters and dynamic reponse performance, and the stability characteristic; and show that GM M

servo valve breadth bandwidth achieves 700Hz based on — 8dB stability margin.

Key words: giant magnetostrictive actuator; servo valve; bandwidth; simulation

0 3%
GMM
(giant magntostrictive material, GMM ) ’ )
_— GMM
(giant magnetostrictive actuator, GM A),
- 1 GMM R IR A ik 5 2 A& 75 12
b
1.1 GMM
b
, GMA . . o
, GMM ’
GMM : : CMA
[1]
b b
: 2007—09—05 . GMM
(50805080) 1,
the International Academy for Production Engineer- [ 5 . [M].
ing 1974. , 1999.
[2 , ; . [J. ( )
( ), 2001, 41C11); 49-52.
[3 Mohr D, Doyoyo M. A New Method for the Biaxial CEEREEN. . 1978
Testing of Cellular Solids[ J] . Experimental Me- . .
chanics, 2003 43(2); 173-182. U 12 . XRF. . 1970
[ 4 , . [ M]. . . fVET. . 1937

s 1991.

° 2403 -



19 20 2008 10

Ui s A, 5 Xy 3 Gy
= 3V i Be
A.pr, = myx, T B, x,+ K, x, (6
s My ;Bv
s K,
U[: de‘ (7)
’Ut' ;Kd
PID
9. 10. IJ/ de( )
= + — + T
1 GMM U kp[ e(t) Tl oe(t) D A ] (8)
1 , GMM GMA. .U PID 3 e U.a
ske  PID s I
PID s T PID
PID . !
1.2 GMM 2 GMM &R & &% it 2t
GMM GMA 2.1
, 1 ,GMA
w
, GM A
Xvmax qO
. GMM
[3.4] Avmax:
' Ay = — 0 — (9
Cd [ps/P
U= Ri+ LS ¢h) = P
Avmax,
, U, GMA ;R GMM .
w le’l'laX b
GMA s L
(Dw K 0,
D= (Ni+ j‘f—wp (2
33
, @ i N ixi GMA  idy Ko= Cio [pJ/0 ao
GMM ; P . W . ,
GMA ,
dgk: me.).cf—F BXf+ k])Cf_._ FL (3) ’ w
B
K GMM
i 2 q ° ’
Fu= py Ay 1+ I“QJ(XD+’”)]
N
) d33 GMM s Me GMM ) X vmax w,
;B GMM ;kl GMM ;k (2) w X vmax o
GMM s FL GMA ,
3 Dip ; Pr=05p;p. . ,
;AN ;Cdf
Xvmax .
s Dy
’ b
I% X 0 Xvmax 0 Smme GMM .
= xi— k.
iy qp Xt p Pip GMA i _—
s qip ;Km
3 kep ‘
2.2
. (D Dn .Dx
qp — Avx\,-i— C'fp]p+ V'V Elﬂp_ (5

°52404, ¢

4B, dr



C([Tf Jp/P
(D GMA
’DN
s GMM ,
GMA ’ (D)CMM
(GMA ) CMM :
, GMA , Yo = AL 1%
GMM s Ximax 3 A ;
, , L GMM
b4 ’ GMM ~ ~ :
Dn 03 ~ ky=nr*F/ L 16)
1 2mm , E GMM s GMM
) X0 3)
. . , GMM
X0 < DS—” (12 ’ GMM
X0 0025 - 0. 125mm ) N
3) Do D~ ,
X10 Do
Pin 1
Pe g (Cay (DX, Y
do 0 N . o
El (&3 N
CAM ’ ’ 3 GMM & Ak &A% a5
s Do 3.1 GMM
s Cu/Co = Q 8. GMM
Xf0 :DN/16\plp/ps - O 7 ’ D MATLAB
Dy = 243(%DN«,)“2 = 0.55Dy a4 GMM 2
&
Do Q3 ~1 2mm.
e ey
!l 5 ik : e Qe Pap
F a1 3 3
wEEAP— o = —;z(djh’ @ _L_. WERERAEHE
S S F
TR Ty SETRE Py z, Pz, ¢
F,
i e BHIE AR | R PR N
2 g Plp
whh
—wle
r
ek
2 GMM
GMM GMM 3~ 5 , ,
GMM GMM .
GMM 3~ 3.2 GMM
5 GMM
GMA GMM , ,

° 2405 -



19 20 2008 10
~ 800 1 GMM
» 600 p.(MPa) 8
"E ¢ (L/ min) 35
<u 100 Xymax (mm ) 0.375
200 w(m) 0. 025
g Dx(mm) 1
0 0.5 L0 1.5 20 25 3.0 xp (mm) 0.07
B /5] £/ ms Do (mm) 0.6
1.Kgp=0 121m2/s 2.K,,=0 242m2/s 3. K, =0 484m2/s GMM N 1500
3 K GMM GMM 7(mm) 5
*® GMM L(em) 10
Kq(V/mm) 26. 67
4 %
- (D ,GMM
I
— = a . b
£ 0 1 2 3 4 5 6 7 8 9
fi 18] 2/ ms ’ H
1. 4= 1.2372mm? 2. A,=0.7232mm? 3. 4,= 0. 5186mm? , GMA )
4 GMM o
2 600 ’ )
E 400 GMA
= 200 .
he . 3 —8dB GMM
LS 5 8
i 18] ¢/ ms ’
1.N=1000 2. N=1500 3.N=2000 700Hz.
5 N GMM
b
—6~—12dB R [ 1 , , .
30°~60" 7, , RE .
2004, 18(4);20-23.
[2 , ,
[J. , 2003 34
» 6 (5); 164-167.
GMM —8dB [3 Dozor D M, Jaganna T S, Gerver M ], et al. High
16
° Force— to— volume Terfenol— D Reaction Mass Ac-
3r HE tuator Modeling and Design| J| . Smart Structure and
" Integrated Systems SPIE, 1996 2717(5). 576-586.
jas}
2 N [4 . [M]. : ,
35— S 2006.
g =61 [3 . [ M]. : ,
1985.
-9 .
10 102 10° [ 6 , ) , GMA
X f/Hz (. , 2006, 42(5); 23-26.
6 GMM ( )
GMM 700H z.
GMM SREN L1974
i . .
20 . #AFIE, , 1976
GMM )
| . EfEL . 1964

°52406, °



