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A comparison analysis of hydraulic synchronous multi-motor and
traditional synchronous motor
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Qinhuangdao 066004, Hebei, China)

Abstract; To study the characteristics and synchronous performance of new hydraulic synchronous multi-motor
(Referred to as hydraulic multi-motor ), the hydraulic multi-motor is used as synchronous motor in synchronous
circuit. The functions of new synchronous circuit and traditional synchronous circuit are compared and analyzed , and
based on the hydraulic multi-motor structure, the factors affecting on its volume efficiency are studied. The three
hydraulic cylinder synchronous system constituted by hydraulic multi-motor prototype is composed to carry out the
experiments, and the synchronous performance is verified. Theoretical analysis and experimental results show that the
new hydraulic multi-motor not only can completely realize the function of traditional synchronous motor with fewer
components and higher precision (1.0%—-1.7%) , but also can achieve different diameter cylinder synchronization.
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Fig.1 Synchronous motor double cylinder synchronous circuit
IZZEH R0 0] RS B2 A2 Z2 b R 2 ), o i
FEAE R Z R A Dk B R . USR] 4
J), DI AN Q FNE R e Q, =
Q, = Qy,Lhr b AW Z A 25 i KA
Qo TN QMRS Eik B [R2EASEE 6
8= (0 = Qi) /0y x 100%, (1)
Qu =0, =0, =0.50. (2)
K. Q. WERR BRI, Q,,, PR LNy
Wi, Q, B Lo i .
B UL [R5 Eh ik A 145 56 2R 20 3k ik 225X )
B ER IE— BB T, RN R F L Dk,
HEHERE R 1.5% ~2.5% SR BUN, i %,
SER T T 2MEAT XIS Y AN URR i ok 5
PEAN AR ; ik g7 S 32 S i A Bk s B4 IR AR
PR BRCRR G, o s o e 25 YW
JE T EORAR S e 026 AT 28 X R R 2P H 3k
EIAAEEE AT IA 0.4% ~0.9% , 4 S 52 s ik sh /N,
JET AR TS B S5 B A s B R
A DA A T, D e )20 Thak B AR AR (H
BRRORZE AEA HES RS R R5 T,
FEZE[R AL Hh ik BURKE BE (BN A By 5t U HURE 2
G, 2SR R L A .

2 HARY L Lk E BN

21 BANEZOENRESRFHAR

&1 2 SR [F] 20 22 Sh R U UL A0 R 4. 18] 2
2o 2 R EAAE % B 38 S B A A R A T 1Y [] 25
(ZFR G A £ 7 B 1a) 18 v U 1R A8 o ), T
[f]). AR 2 B3k R — AN Bk Fl—A 5k 5
ik, B Ehak B AR B S R R gy, —
NSk B T AR A hHERE g, E CHERELE
ES /&)

c=q,/q,- (3)

2 N AD EL IR 3550 25 IR/ NS A TRV RLAR 14 R
BRI, /NIRRT 3% 2E 194 RO AR 5 S, .S,
H& SR D = S,/8, , Wi D = ¢ oz, WA
Vi ¢S, D
v, =q281 =7=1. (4)

V9 AP 38 B A 4 S T W) s gL
FEA N A B3k i HE R AN R], I B ik F A B3k o3
IV PR AN [ 11 A8 ) V8 s 5 bt T A ) A2
FRGLSEIL T R 252 8l , i A% SE Y [R) A5 B 3k R 7 R
AE S P [ A8 T L 14 W) 26, 9 e 1 (] 200 (] 8% 1)
AL B2 A7 022k AR AT E 35 55 31 A4 [A)
AL L. SUER Bk e A —4> 2 Sk A g4
B IR RIS A 3k | N B3k FL A D3k 4k 5 43 il
FAR], NS IR Z AR B A B —A N S is i —
Dk ] — N LA DU 3 AT T 6 ) U
A, ISR A ) 25

AR
O AU (0)

(a) BfERRS 2 ik
B2 #HERSEDENERT EE

Fig.2 New synchronous multi-motor double cylinder synchronous

(b) BAERIFIZ 2 Hik

circult

P 3 2o T R A0 22 Sy ik ) =L R 2 AR 4t
XTI 22 Sy 3k A By ik A HE B LU B 3R 88 ¢ =
qy/q, =2 W AR 3 70 BT A B Ik A kR 2
T — Ik HER, PN Sk 1] — R 6L
B, % [F]28 Eak gl n] LR 3RSl 3 A R4 i i
AR, SR — ARG AR 32 B9 SN (k) H
RGN E 3 (3 A7) BT LA ¢ > 2
(¢ <2), FEEEMADNSRRHHER < (>) —4h



514

R, A5 WURTE L 2 Bk SR GEIR AL S Ik B AT - 175 -

hIR AR, R/ (CRAR) WRREL, A 2%

T AR/ N (B R, AT LASE B 3 AN [ AR U LAY

e o e o e

B [HF

)5, I HAA B I WREE S 98D 1 2806 [7] 22
R BE 5.

= 5 B

(a)c =2

(b)e >2

(c)e <2

B3 #HERYEIDE=FRFEE

Fig.3 New synchronous multi-motor three cylinder synchronous circuit
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Fig4 New synchronous multi-motor four cylinder synchronous circuit
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Tab.1 Maximum number of hydraulic cylinders driven by

synchronous multi-motor
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Fig.5 Single acting synchronous multi-motor parallel synchronous
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Fig.6 Double acting synchronous multi-motor parallel synchronous

circuit
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Tab.2 Maximum number of the same diameter hydraulic

cylinder driven by parallel synchronous multi-motor
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Fig.7 Schematic diagram of single acting double stator motor
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Tab.3 Main component parameters of hydraulic system
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