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The developed dynamic model allows to simulate the process of braking the car with the parallelism of its 
diagonal axis relative to the axis of the stand, and to determine the dependence of the accuracy of measurement of 
power parameters on the magnitude of the angle of their mutual non-parallelism. This addition to the dynamic 
model substantially clarifies the calculations of the process of braking the car wheel on the brake stand with 
treadmill. 
brake system, brake stand, diagnosis, power parameters, braking force, dynamic model, wheel 
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Kinematic and Power Analysis of a Key Straw Walker of a Grain Harvester 

The aim of this work is to determine the magnitude of the force impact on the frame of grain harvesters 
from the imbalance of key straw walkers. To achieve this goal, a structural, kinematic and power analysis of a 
five-key straw walker was carried out. 

Based on the performed structural analysis of the key straw walker, a design scheme with a combination 
of five similar articulated four-link mechanisms for the five-key straw walker of the grain harvester is presented. 
A mathematical model of a five-key straw walker of a grain harvester driven by a crankshaft with radial cranks 
has been developed, which allows calculating the reactions in the hinges and the parameters of its static 
imbalance. Using the method of closed vector contours, analytical dependences of coordinates, velocities and 
accelerations of characteristic points of links on the angle of rotation of the leading link are obtained. Using 
kinetostatic method, the dependences of the loads of the straw walker links on the action of forces and force 
moments of inertia are determined. The alternating character of the force action of each key separately on the 
bearings of the driving and driven straw walker crankshafts is established. The numerical values of the force 
action of the individual keys on the frame of the grain harvester, as well as the loads acting in the movable hinges 
of the straw walker, are determined. 

It is shown that the force action on the frame of harvesters from the straw walker can be balanced by the 
inertia of its keys. Static balance of the straw walker is achieved with a radial arrangement of cranks with 
placement of necks for fastening keys at the vertices of a regular polygon (for the five-key straw walker – the 
pentagon). One of the main conditions for the absence of the impact of the straw walker on the harvester frame is 
the manufacture of crankshafts with cranks radially directed to the vertices of the regular polygon and the exact 
implementation of design decisions in the production of harvesters. 
grain harvester, key straw walker, design scheme, method of closed vector contours, kinematic analysis, 
kinetostatic method, force analysis, inertia force, support reaction, static imbalance 
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