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SMISMO valve configuration is now starting to draw attention of the researchers of the
construction equipment industry to increase the fuel efficiency of their equipment like excavators
and wheel-loaders. An open-loop control strategy for grading operation of hydraulic excavator
systems using SMISMO valve configuration is investigated in this paper. Tabor’s algorithm for 1
d.o.f. SMISMO system under the assumption of quasi-static operation is revealed as not
adequate for multi d.o.f. system with large moment of inertia even though the motion of the
system is slow. New parameters are proposed in this paper. It modifies Tabor’s open-loop control
strategy for the grading operation of hydraulic excavators using SMISMO valve configuration. A
simulation-based parameter tuning method is also proposed. It uses GA (Genetic Algorithm) to
find the best parameter values. Simulation study for a practical hydraulic excavator shows the
validity of the proposed open-loop control strategy.

Key Words: SMISMO (S& A 0|E{-9l 2 0|E{-0}), Excavator (24}7]), Grading operation (HEts} %), Open-loop
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Fig. 1 General SMISMO valve configuration
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Fig. 2 Powered extension mode of the SMISMO valve
configuration
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Designed Velocity Profile
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Table 1 Open-loop control strategy
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Velocity Profile Design
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