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Abstract

With the rapid development of the economy, the forklift trucks are becoming more and more pop-
ular, all over the national economy in all walks of life. Forklift operations are characterised by high-
frequency steering conditions. Therefore, the forklift steering mechanism is very important to the
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forklift performance. Excessive errors in the left and right wheel angles of the forklift steering
mechanism will result in increased wear and reduced service life of the forklift tyres. In order to
reduce tyre wear and improve forklift steering efficiency, the steering mechanism is optimally de-
signed. This paper proposes to model the crank-slider steering mechanism using adams software,
create design variables for four parameters: steering knuckle arm length, steering knuckle arm in-
itial angle, connecting rod length, hydraulic cylinder offset, and parameterise six key points of the
steering mechanism using design point coordinates. Taking the average error between the theoret-
ical wheel external rotation angle and the actual wheel external rotation angle as the objective func-
tion, the four variables were designed and studied individually, and then optimised as a whole. The
results indicate that the optimised steering mechanism has a maximum error reduction of 6°, with
a maximum error of 1.81° and an average error reduction of 81.1%.
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Figure 1. Schematic diagram of steering mechanism
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Figure 2. Steering mechanism model
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Figure 3. Theoretical and practical errors
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Figure 4. Plot of average error versus time in optimised design
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Figure 5. Plot of error versus time for optimal design
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Figure 6. Optimised design results
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