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Lateral Stability Control of Counterbalanced Forklift
Under Extreme Steering Condition
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Abstract: In order to improve the lateral stability of the forklift under full load emergency steering condition,
the model of a 3T counterbalanced forklift truck was established with forklift dynamics characteristics based on
ADAMS. An active rear steering controller was designed base on the basic principle of model predictive control
algorithm to control the rear steering of the forklift. The active control stability of the forklift truck was simu-
lated with ADAMS and MATLAB, and tested according to the standard EN16203; 2012. The simulation and
experimental results show that the active rear steering control strategy can effectively reduce the yaw rate and
roll angle and improve the lateral stability of the forklift truck; the full load emergency steering is stable and
safe, and the maximum values of the lateral stability dynamics parameters; lateral acceleration and yaw rate are
reduced by 16.47% and 25% respectively.
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Tab.1 Parameter table of counterbalanced forklift truck and steering system

Z4 LA IEN E 2 BAE E 2 BAE

A T/ kg 4529 23 ATl kg 2 002 B 1 R K /mm 129

JE $ %/ mm 897 ZS B G T kg 2527 HiTJ5 il #E / mm 1 686

A8 %8/ mm 1046 T 3% 5 il fer / kg 1003 B 1) E 45 B/ mm 689

A wiamh/ O 59.7 T 2T b 487/ kg 6 526 % 9] 3 FF K /mm 131
S50 HPC BE / mm 496 % ] Y T 0 BE/ mm 79.2
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Tab. 2 Steering system connecting point coordinates

B X b5 Y A b Z Hhy
1 1686.000  —383.119 0
2 1685.093  —351.068 0
3 1733.236  —242.893 0
4 1733.236 242.893 0
5 1.385.093 351.068 0
6 1 686. 000 383.119 0
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2 % i:g. T ;R -F Hl‘] % I'EJ *ﬁ:r‘;-' f_ﬁu %% i£ .i.l_ Fig.1 ADAMS steering dynamics model

of forklift truck
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Fig. 2 ADAMS/MATLAB simulation model of forklift truck
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Fig. 5 Test tool connection diagram
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Fig. 6 Test forklift truck
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Fig. 7 Change of lateral acceleration before and after forklift control
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Fig.8 Change of yaw rate before and after forklift control
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