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Abstract

Title: Study on Automatic Transmission Technology of Construction Vehicle
Major: Mechtronic Engineering
Advisor: Prof. Zhao Dingxuan

Under the project (No.59705005) of National Foundation for Natural
Sciences: Study on Construction Vehicle Electronic Control for Saving
Energy and the project of Leading Teacher Foundation of Ministry of
Education: Study on Improving the Performance of Drive and Economy of
AT System of Construction Vehicle, taking ZL50 Wheel Loader as the
research object, aiming at improving the performance of drive and economy
of it, this dissertation is the research of pure theory and experiment.

1. The Sum of The Development of Automatic Transmission

Because of variety of tasks and the badness of working condition,
generally speaking, the torque and speed supplied by engine can’'t meet the
demand. So by adjusting the radio of transmission to improve the
performance of engine, the transmission is used to adapt the change of
drive. After 100-year development, at present there are mainly three kinds of
transmission: AT, AMT, CVT, and with the advent of “IT Revolution”, the
intellectualized and integrated control is the trend of automatic transmission.
Automatic transmission can avoid difference of drivers, supply better
performance of ratio conversion, alleviate intension of work, improve
productivity and cut down pollution.

2. The Characteristic of Powertrain of Construction Vehicle

At present because of the function of shock absorption, construction
vehicle mainly introduce AT system. The powertrain mainly consist of engine,
hydrodynamic torque converter, transmission and drive bridge. Because of
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variety of tasks, the badness of working condition, unstable low speed and
incline of overspeed, construction vehicle usually use diesel engine with
fullscale actiyator as power source. The performance of drive and economy
of vehicle rest with whether the engine work very well with torque converter.
If they didn’t work very well together, one engine of great performance and
one torque converter of great performance couldn’'t has great performance
of drive and economy. Because the output spindle of engine is directly
connected with the input spindle of torque converter, when engine work
together with torque converter the output speed and torque of engine should
equal the input speed and torque of converter.
3. Study on Shift Schedule

Efficiency Shift Schedule

Because of the low efficiency, the efficiency shift schedule aiming at
raising the efficiency of ZL50 wheel loader is put forward. This kind of
schedule raise the efficiency of powertrain of ZL50 wheel loader, so it
improve the performance of drive and economy of the loader. Except for
hydrodynamic torque converter, the other parts of the powertrain are
mechanical tansmission, so they work with high and stable efficiency. Only
do the converter work with low and unstable efficiency. So YJ355
hydrodynamic torque converter should be the main research object. In order
to raise the efficiency of the whole loader, the efficiency of the converter
should be raise.

Optimal Drive Schedule

Because ZL50 wheel loader introduce 4D180 transmission, when it is in
the state of the same speed and different gear position, the output torque of
transmission are different. So on condition that engine, converter and
transmission work together, taking the maximum of the output torque of
transmission as target function, the optimal drive schedule can be obtained.

Further Study on the Two Schedule

The static characteristic of both the engine and the torque converter are
different from their dynamic characteristic. But the above mentioned two
schedule are based on static characteristic and don’'t apply dynamic
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3-parameter shift, so in practical work the two schedule can’t work as well as
result in theory.

In practical work, loader supply some pump besides powertrain power,
so the power to powertrain is less than the output of power of engine. For
the optimal shift schedule, it aim at suppling the greatest drive, so it is
directly affected by change of input drive. But it can be known from process
of induction that the optimal shift schedule don’t count this point. For the
efficiency shift schedule, it aim at ensuring the greatest efficiency of torque
converter, so it isn't affected by it.

4. Experiment on Shift Quality

It is learnt from the experiment that the impact of ZL50 wheel loader isn’'t
too big. It is mainly because the changing process of pressure of clutch is
reasonable in the shifting process. Meanwhile, whether gearing up or
gearing down, during the about one second shifting process, the speed drop
drastically, which the impact of ZL50 wheel loader mainly come from. It is
mainly because that the clutch disconnect so quickly that drive discontinuity
occur. Shift quality can be improved by adjusting the changing process of
pressure of clutch.

5. Test-Bed Experiment of Efficiency Shift Schedule

Experiment prove that automatic transmission test system can
automatically shift and maintain torque converter working within high level.
Furthermore, the efficiency shift schedule is proved to be workable.
Meanwhile, the method—Shift Delay and Shift Blind Range, which is used to
avoid shift cycle, are proved to be workable.

Keywords:  Construction  Vehicle,  Hydrodynamic

Transmission, Automatic Transmission, Shift Schedule,
Shift Quality, VxD
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