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Simulative research on hydraulic mechanical composite transmission energy-
saving system for ZL50 loader
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Abstract: The complex working condition of loaders and load rapid change of the load lead to poor performance of the machine and

the energy is not fully utilized. Making ZL50 loader as object, research of its hydraulic mechanical composite transmission
energy-saving system and performance parameters, is carried out so as to the purpose is to reduce the ZL50 loader energy
consumption, making it more efficient, comfort and energy-saving in the work. The paper has designed hydraulic mechanical
composite transmission, transmission analyzed and established mathematical models of critical components. The dynamic simulation
on ZL50 loader hydraulic mechanical composite transmission energy-saving system through simulation software AMESim and
MATLAB / Simulink. The results show that efficient, comfort and energy-saving of the loader has been greatly improved, the
rationality and feasibility of the design plan of the ZL50 loader hydraulic mechanical composite transmission energy-saving system
are proved, in providing a reference for similar products.
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Fig. 1 Hydraulic mechanical composite transmission for
ZL50 loader
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Tab.l1 The work status of brake and clutch
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Fig. 2 The speed characteristic curve of hydraulic
mechanical composite transmission
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Fig. 3 The torque characteristics of hydraulic mechanical
composite transmission transmission









146 B O% 8 #H OB 8 K FE %

h (AERBIER) B4k

4 £5iE

(1) WEHRENE %500 TR RS
LA ZL50 ML TR A, BRI
(M) B ENDRE B4 b3 B A Atk AE B
. Bt T HBCA AR EED), = ZBABEN
BEAED, EASHRNMBEENNE A3
B, BN ZRENTEIG. EERE. Fde
Py RS AR METIRE R AL
RIS, R ZL50 BHEM TR
SR B

(2) Wi EH% M AMESim 5 MATLAB/
Simulink X} ZL50 3B HLKENRE SED TR R
ST TRA SR, GREY, hEYREE
W HEREA . BIE T HRENRE Aty
BEARGHAERD THIBECR, KRS TEEIE
R FFEFH AR W AVIEERE, R, Tk
W TRAUR = SR MRS A —EM 2
HYrfE .

SE M

[1] JOLM G, Macdonald. Hydro-mechanical transmissions
asapplied to road graders and other equipment[J]. SAE
Paper, 1998, 23(02): 64-69.

[2] DAVID M, LATSON. HMT-250 split-path
hydro-mechanical trammission is variable raio unit
developed for milliyary[J]. SAE paper,
2001,18(06):105-110.

[3] HisH, BEA, HHE. BIENWEETEIN L
B4 8 FH (7). TP, 2000, 53(03): 17-19.

XIA Hainan, GE Jiaren, CHEN Minghong. Hydraulic
mechanical  drive  applications in  construction

References

(4]

(5]

(6]

7]

(9]

[10]

machinery[J]. Construction Machinery, 2000, 53(03):
17-19.

WANG Wenbo. A study on automatic transmission system
optimization using a HMMWYV dynamic powertrain
system model[D]. Madison: Wiscosin -Madison
University, 2000.

Rajneesh Kumar. A power management strategy for
hybrid transmission output coupled power-split
transmission to minimize fuel consumption[D]. West
Lafayette: Purdue University, 2010.

XU BSR4 15 2 R G4 A M) 4t n0: B B b i fgat,
1998.

LIU Xiuji. Vehicle transmission analysis [M]. Beijing:
National Defense Industry Press, 1988.

Ptk % BOl BEPUAR O To 26 1% 30 iR 5 IR R o
F[DL AR LR B TR, 1999.

WAN Shihua. Multi-stage hydraulic mechanical stepless
transmission theoretical and experimental study[D].
Beijing: Beijing Institute of Technology, 1999.

WG, KCE, AN TR SRS B K
F 43 ¥ [J] WU A% 3, 2004,28(6): 56-73.

GUO Zhangzheng, ZAHNG Wenchun, SUN Dongmei.
Application of the hydromechanical stepless transmission
on tractor [J]. Mechanical Transmission, 2004, 28(6):
56-73.

X, FRAR. LREPUA R shpLzh ) tAE A 48w

[NKZAFEEHR: BRBEER, 2012, 32(6): 106-110.
LIU Zhao, JIAO Shengjie. Evaluation criterion of
enginepower properties for construction machinery[J].
Journal of Chang’an University: Natural Science Edition,
2012, 32(6): 106-110.

BhgRs, 24P AMESimE5Matlab-Simulink S &-45 3

BEORAMHAHRUL HEES5EH, 2006,
14(1):14-16.

CEHN Hongliang, LI Huacong. AMESim and
Matlab-Simulink co-simulation interface technology
applied research[J]. FluidPower Transmission and
Control, 2006, 14(1): 14-16.

(AX%H#E K



