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Abstract

At present, shearer is the uppermost work equipment in fully-mechanized coal working face , the screw drum is shearer s pivotal
part and working framework, Its capability stand or fall decide shearer s work performance and production efficiency.so it is
significant to establish pick screw drum s load model, simulate screw drum s load, and optimize design for parameters of the screw
drum.

With regard to this, the theoretical analysis, simulation and experiment are combined to investigate the cutting performance
shearer drum and dynamic characteristic of the cutting system in this thsis . According to the shearer cutting theory, Mathematical
Model for the coal characteristic, the drum, the pick and the cutting load are built. The influence of the coal characteristic,
pick structure parameters and drum structure parameters on the drum cutting torque, cutting specific consumption and lump coal
percentage are investigated, and the relationship expression and variation laws are acquired. According to the experiment date



and talking the wavelet theory as guidance . Regard MATLAB software as the platform , the detail wave of the load change and
the change trend of load along with the coal characteristic change are obtained. And the influence laws of the coal-rock interface
form on the cutting system frequency are acquired , too.the load variation is described . Based on the built constitutive model
of catastrophe and dynamic model , the cusp catastrophic model of the drum cutting coal is established, and the rigidity and energy
conditions are acquired for the shearer cutting availably. On the foundation of the theory which is about the single pick s average
load, analyzed loads s probability distribution and relevance when a single pick cuts various coal rock, on this basis, utilizing
the stochastic process theory, set up the mathematical model about the single pick s stochastic loads. Under the coordinate of
Descartes, analyzed the loads of continuous mine s cutting drum, and set up the mathematical model about drum s stochastic strength
and moment which include three direction. Regard MATLAB software as the platform, write each stochastic loads s simulation
programme. Analyzed the spectrum of simulated load in frequency field, time field and amplitude field , studied load s desity
of probability distribution, since(or mutual) relevance, since(or mutual) desity of the power spectrum. And analyzed each
parameter s influence to base wave frequency and other main frequency of loads. Set up the fuzzy optimize models which regard
reducing the loads fluctuation as the goal function, and regard assigned form of pick and blade , rotational speed of cutting
drum, swing speed of rocker arm as designed variable, and optimized the parameters using corresponding optimize function in MTALBA s
optimization toolbox.
Keywords: shearer; cutting theory; shearer drum; drum cutting performance
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