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Abstract

The steering mechanisms is used in tracked vehicles which
usually steering clutch and a steering brake are adopted, which
have much lower steering precision and complicated operations.
While the inner power is cut off during it is steering, it is possi-
ble to lead to serious skidding on the inner crawler, especially
make the soil pile up. As a result, it destroys the soil or road
surface to increase the steering resistance; all of these are disad-
vantages to drive the vehicle. Tracked vehicle not only has good
passing performance, but also good turning performance. Flexi-
bility of turning and size of turning radius influence using effi-
ciency of vehicles, fuel economy and labour intensity of driver
directly. So flexibility and controllability of turning is one of im-
portant technical index for tracked vehicles, and advantage and
disadvantage of performance influence mobility, productivity
and economy of tracked vehicles directly. And with gradually en-
larging of power and weight of tracked vehicles, constant im-
provement of running speed, development of human-machine en-
gineering, people call for increasingly high turning performance.
Therefore, to accomplish the simply and easy operational steer-
ing mechanism is expected.

From kinematics and dynamics of tracked vehicles turning in
the paper, the elementary theory of the vehicle turning is intro-
duced detailly. We must consider relationshi between terrain and
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vehicle when we bulid simplified turning model on non-hard ter-
rain and sliding turning model on hard terrain. Performance of
existing turning mechanism is analysised, based on study and
analysis on existing running mechanism and turning type domes-
tic and overseas, starting with existing problems of present
tracked vehicles, starting point on designing combine chassis ac-
cording with practical needs in our country, and complete design
scheme of whole transmission system. Based on turning charac-
teristics of tracked vehicles itself and operating features of com-
bine, designed a set of control turning mechanism with steering
wheel that was matched to the mechanism and don’t cut off pow-
er during turning basing the existing of the hydrostatic double
flow transmission device. And applied CATIA to carry on the ki-
nematics emulation of this set of mechanism. At the same time,
introducing turning theory of tracked vehicles, basing on fully
considering relationship between terrain and vehicle, turning
model on hard terrain (consider sliding and wheelspin) and
turning model on non-hard terrain are establihen.

At last, kinematics experiment has been done and test mo-
tion characteristics of whole turning transmission system.. Then
based on no-load experiment result, determine relationship be-
tween different radius and turning resistance torque of both out-
put shafts, and determine spectrum of adding load. Built mathe-
matics relationship between both sides output axes rotate speed
of tracked vehicle and steering wheel corner and joy stick corner
that controls straightline drive in the controlling mechanism
through the experiment of bench. Through contrast from simu-
lation results and non-load experiment results about both sides
output axes rotate speed of tracked vehicle and steering wheel
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Abstract

corner, tracked vehicle with static hydraulic double power flow
differential turning mechanism and adopted the steering wheel to
control turning accurately, can lower the speed automatically
and not cut off power while steering. With driver rotating steer-
ing wheel, speed of straight driving will decrease. Bigger of ro-
tation, more of decrease, and turning radius is smaller, and
time of turning transition is shorter. Solved the problem of vehi-
cles speed restricting turning speed, namely vehicles speed re-
duce when turning, realizes operation as wheel vehicles, and
provide theory basis for study tracked vehicle with double flow

drving in future.

Key words: Differential Steering Mechanism; Static hy-
draulic; Double Power Flow; Tracked Vehicle; Steering
Wheel; Simulation; Turning Radius
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