201749 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5548 & 55 9

doi:10.6041/j. issn. 1000-1298.2017. 09. 053

teBIBE 2 REFELZEHRFIXITSINR

AEE WRR GEE FHMN FEAE B %

gL R AP TR 2 B, 28 225 066004)

FE: TR E AT Z WAL S A — S R T I A B 2 R S M SRR T AR R L
W RAL hBAE o A M H ) B 2 5/ 2 T SR S5 AR AR IR B A SE R b BT T 2 B B 2 0 2 Gk L B
RY, IR HAEA TR TAE R T 09 R E 17 738 0, Bl — 280 T 2 2 f 2 3 D 38 HE & L 6] 3R 500 1%
ARG, ] LT 22 5 2 W Ik AL 3 R G 0 D R R R R A R L 18 B R AE B R R AE AR AR TS
KT R — AR IR AIR L R L H LR GHRERE TG, MBS REV R LEL
LG 3R T A Y 0 22 A5 £ Bk R AR T 2K, T it 2 S R R e A, HL A R RN R 5 R R L 1) R AR
Ko B R LB B 22 58 22 o H 3k A% 2 R G BT AR B T Ak .

KBWR: ZHLZHGIL; WHIE; L3RG FEREERM; b0 &R

thE 43S THI137 XHkFRIRAD: A X EHS: 1000-1298(2017)09-0421-08

Design and Experiment of Proportional Type Multi-pump and
Multi-speed Motor Driving System

WEN Desheng SHANG Xudong MA Guanglei SHI Zizhou PAN Weiyuan GU Pan
(College of Mechanical Engineering, Yanshan University, Qinhuangdao 066004 , China)

Abstract: In order to solve the problem that the widely used hydraulic driving system only can output one
characteristic, a theory of proportional type multi-pump and multi-speed motor driving system was
presented based on proportional type of multi-pump and multi-speed motor. Multi-pump can output multi
flows, to work in different pressures without a reducing valve, and multi-speed motor can output multi
speeds and torques. Two proportional type multi-pump and multi-speed motor driving systems were
designed based on describing the structure and working principle of the multi-pump and multi-speed
motor, and the features of the two new driving system were introduced, the output characteristics of the
two driving system in different working ways were analyzed theoretically, the effects of the displacement
coefficient on the driving system were also discussed. The outputting speeds and torques of the new
hydraulic driving system in different working ways were obtained through expanding the output
characteristic of this system. The experimental platform of proportional type multi-pump and multi-speed
motor driving system was built. The result showed that this driving system can output multi speeds and
torques through controlling the working ways of the multi-pump and multi-speed motor, and each level of
speeds and torques was related to the displacement coefficient. The research on the proportional type
multi-pump and multi-speed motor driving system established a basis for its design and application.

Key words: multi-pump and multi-speed motor; proportional type; driving system; torque and speed

characteristics ; displacement ratio coefficient

2| Tl 4R W B R Tk S W A 5
Z58 P B 1 T AT I0 1, 2 T A 4

W TEAL S L AL B R AR BUN R R 4, T RTA AT T I A W AL B R e 1

D7 AR AL T B T DAL R PR AT s AR DRl B AR S R, S PR T

I

Wi H . 2016 —12-30  f&E H . 2017 -01 -25
EE£WB: HRARE¥ILLTH (50975246)
1EE /N Mg (1954—) B #8z, EEN W E ST A E AL 3158 , E-mail: wendesheng@ ysu. edu. cn



422 & ol HLOM ¥ R

2017 4

H i R 2% , X P A% 3 & 48 A6 52 B L AP A7 A — € 1Y
AR = DR EZPE T RN, — D E R
SE B 5 AL ANl 9 AT AR R A — A0k R 2 A
[ K 3 22 G bl 5 B0 552 3 DA 52 B 2 A PAT ST R E R
Al 7y i | [ 25— 1 S ik xfE DU 2 €
e HRE e o

N ik DR 8 00 A% B 2R G AE 92 P o FH PP A7 AE 1Y
A AR SCHE V191 T 2 S 2ok 30 SR 1L %
THH IR 2 8 22 ik AL 3 R 48, I X AL 3 R SE Y
i R EA T BROS 0 T AR R 5T, DU O L L
IR 2 Wy R AL Bl R G AT 5T RN P B E L

1 BB ER/ ZEDETERE

LB 22 08/ 20 3 Hy ak S A — A e 10 D 2 A
TE T A E TN AT A — e RN IR
ZAA R EAE SR (53K, S — 1K
ZRMZELEHI

BRI 2y U R W R P nE S e )
R (TRIAR N AL ) Mok e & 14 48 48 (TRTAR AR 2E) T —
PR AR R AN 3 AL 48 etk UARTE B 3 A HE
MBS 3 AN RS H S AR I R AR
FER 3 A HER AR A 2 o DR A 1 AT B Y
H T D A AT AT L S Y

K1 i 2 2R B
Fig.1 Principle diagram of proportional multi-pump
LANZEBEM D 2 0BT 3. KR 4. 3665
5.hHR 6. AR

P9 20 2 K By gk AN AT 2 PR AU S IR AfE —
ARARNBT T AT 2 DT (NE TS E
T HE T O E T SNR A EAT A (SNR A E
FF) VB B SN — AN Sk i T SN E
T RAEE R (N RAEFGER) B R A
—H N 535, H A4 s 8o o ) 5 P RO R .
D 5 AR A T B 2T AR AT A [ 1
KR L) B 22 T Ey gk

2 BB R/ EEDEFSMEREZETN

2.1 KHIBEESR/ ZSEDEFSHE
NV ) R 2 3R 2 B ik G R G X L

B2 Ll B 2 e ik i P
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Tab.1 Working ways and output characteristics of system
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Fig.6  Curves of driving system output speed and torque
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Fig. 8 Experiment of proportional type multi-pump

and multi-speed motor driving

LAl 2. adukeas  3.dAh 40T S WM 6.1
L7071 -1 BILH 8 11 ik i 9. Fa i 10, ji
1206055 130191 -1 BB H Tk 14 20, 5% 5 5% ) 4t
15 21 m4k 16, MaRuE R 18 WAL 22. M A
5

I, 1% 2 G it e AR e T O 238 v/min, B g 55
2246 r/min 24 Z @ Bk gk O R 22 AH [ I, &R G2 A
AT AR T3 0T i i e (B 2R B9 LU 5 BEE e
D) BB I E . MRS P 2 kit
T 22 A A 7 X — € I, 78 2 A [l B AR I
AR, 20 Bk i S AR S5 . e — R T
PET7 3T, 20380 1 3k Ay o e o o L 9E ) 22 A 4
KM AR, /- EEIERTE T RE T ZRMEZH T
N ST R DR S AV & YN A R OR: PNITTR L AN N
17 S5 B0 e R B AR . T REALI TS N
PRAE L 2R BUMIEE $ 401 2% 26 TN 3R e &9 2R P 1O
Mrf e — g R 22 (H AR — B0 Bk 1 Fhe 70 i 1E
.

6 it

(1) He Wil 70 22 58/ 22 3 By ik it 4 22 20 A [A) k4
HAEAS M FR(SIE) F—Drelm, LSBT —
RZ M2 H IR H .

(2) Ho 788 22 2% m] i) — > AR Gk th 2 € T
AT R 0 22 A4S 1 R Gt b i 2 2



559 3 EIEAE A LIRS R 2 W ikl g R g ikl 5l 427
®2 REARIEFXTHIRELEE
Tab.2 Experimental data of driving system under different conditions
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Fig. 9  Output torque curves of multi-speed motor

when inner and outer pump working together
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