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Abstract Of the methods on power—matching control of hydraulic excavator now, the rotary inducing control is commonly used but
has shortcoming of response lag. According to the dynamic characteristics of diesel engine and hydraulic pump in power system of
hydraulic excavator, method of constant torque control combined with rotation speed feedback control is proposed, the system
simulation model is established in Simulink, with the load signal in actual condition imported to the model, the two control methods
are analyzed. The result indicate that the method of constant torque control combined with rotation speed feedback can stabilize the

engine’s speed and reduce the maximum lose of engine speed, make the hydraulic pump can make full use of the engine, so that

elevate the excavator’s effect.

Keywords hydraulic excavator; power—matching; rotation speed feedback control; Simulink

FEPRNLA DR PR PE I R AE T AR GE sl IR Yt 5 5K,
BBV G B P P SRR . KRR
VIRSIPAE S S P eI E U WY € N S SRS E FUN A€ S
AR, A 5 1 D3R DT B ] 07 X RE S B3N 1 R GE Y
RLAFPERAC"

I RTAZ A AL AR D23 D I 775 20 i SR FH ) 1 2 T Jel g
>, 1275 2B S BCE S R S PLR AR AR, T A
AR St e Sl ALAG i 8 T 2R 1 HEER: sl S S A ShBIL B
BT R S BRI 2 DE R SR A B 28, AT S BE )
FRICHCHY H A, i T Sem & ShIL R SR R BHE R S8, S

A& SIHLI 5 BRI B 5 S S8 & hDLEE SR AR b AT — 2 1Y
FI [ S2E B} R0 77 BP0 2R Y 2 bt J oy 4 i) 512 IR 4 o O A
B ARG AR FEFE AR Ab 22 A AR 4 £ 28 A8 T B i 7
ST, W] DLk S & spL o R, DT 78 43 )
FH S0 & ShAILRY T 25108 N SE T & S ML Pt | et bl 42
G SEREM R ME . 3T I, AL SWE230LC 24 L A B
FENT G R AE TR 1 52 B R ) — It B e TR e S &
SIHLAY AR 5 AR | o0 Sl T TR 5 5 43 & s P
5 ELARIRY , SR FH 25 100 P A T 3R 4 o) 5 2 sl R s A 45
(95325 , WAL TR DE B R A 05 A5

AS B #1:2014-04-18; 1521 B #7.2014-05-25
AT A B RZA $4E %R B (2013BAF07B00)

EHEA T WA A TR T @ TR E — R K, & F 124 : 13808473211@163.com
FURMR AT, T4, k&, F. iR RS4RI ) 5 I8 Beds 6 7 iR []). AL $4R, 2014, 32(21): 37-42.

37



—t

www.kjdb.org

RS 2014,32(21)

SCIENCE & TECHNOLOGY REVIEW

1 RERE#E
ARG W R 2 R 1 Ui K3VI2 A i 58 iZ N
AU ZE R H R o HEE R 25 I 1 TR .

1— @R 2 FREFT; 3 8% KA; 438 KB; 5 RIREMT;
6—fAfRIEE;7—E£R2;8— R 1;9—%EER; 10— R2hRI=HHE
2= 11— HIRER; 12—#miEx

E1 RERSSRVIETE
Fig. 1 Schematic mechanism of hydraulic pump
displacement adjustment
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Fig. 2 P-qg external characteristic curve of hydraulic pump

TE K3V Z 51 L 1 A8 B v, 2 o A 2 180 AR AL 5 AU
SEM AEHER TR AR N, BUR TAR 1 Py P, 5 1R
J& 3 PAE IR A AL 2 B B0 0 25 T 305 KA R TR F,,
I A, =0, A, =0, FF 15 2 1 i a s e BOEARARA (1), ] 45 4,=
0.22A,,, SR AEHE— FL LA Dok s ) ) 24 13 P T RS 9
J1P, A

P, =23.62-4.65P, (2)
F T2 AT AR VRO R R e i AL R I (B P
P'=P,+91.30 (3)

HRAE A1 P—q RVl 2 18 SO HE S8 15 [ 8, 4 P=(P.+
Po)/2, ] LUAS B AEHE L1080 ) R ) F R HE I ¢ 5 gk R
TR FRRIRL

105 P<P,
q=4105+054(P, -P) P <P<P' (4)
55.70+0.20(P'-P) P'<P<370

3 3 S A 3 15 2 R L 181 R A s 0 1 P S
)38 F, PV 4 ) B8, Al RN & 3 v ) s

A4 LB LU BB I T P S L LR R T IR UGS
CE| SRV N R &SN Wy

P, =-0.000075I* - 0.00916] + 36.8472 (5)
A, PN K 10°Pa, YA A mA
A AR N
P
= ﬁ (6)
o MR BB Hz S HER S5 R O SR b
mE 4 s, HohHER e SCR /g
1 FE 2 RCRAT X (7) il A e R H)
n=f(P.q) (7)

BRI, A RO R R — B ER
A,

1
Y T+l (8)




—t

B SR 2014,32(21)

www.kjdb.org

b, 1O IR R, s AR
A (1)~ (8) , AT AL AHHAE T T T8
40
35t
30}
25t

20

Pr/10°Pa

15+

10}

5t

0 100 200 300 400 500 600 700

I/mA
B3 BELFREREENKR
Fig. 3 Relationship between current and pressure of
electromagnetic proportional valve
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Fig. 4 Efficiency graph of hydraulic pump
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Fig. 5 Simulation of hydraulic pump in Simulink
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Fig. 8 Control point of engine—hydraulic pump power matching
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Fig. 9 Flow diagram of engine speed control
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Fig. 13 Simulation results of the composite control
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