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Dynamic Characteristics of the Reciprocating

Cutter-bar of Combine Harvester( 1)

gER" kI T B
C. J. Chung S. B. Lee K. M. Noh
Summary

This study was conducted to investigate the dynamic motion of knife drive system of combine har-
vester. A computer program was developed to simulate the dynamic motion of the knife drive linkage
and its algorithm was evaluated through experiments.

The results are summarized as follows :

1. The theorectical horizontal (the direction of knife’ s reciprocating motion) reaction forces at the
supporting point of rocker arm and crank arm were changed in the similar sinusoidal trends with
the measured reaction forces.

2. The maximum values of shaking moment and reaction force per one revolution of crank arm follo-
wed polynomial trends as the rotational speed of crank shaft increased. The unbalanced force ac-
ting on the driving system increased at high speed. Therefore, the rotational speed of crank shaft
should be maintained in proper range at increased forward speed to decrease vibration of the knife
drive system.

3. The added mass to the crank arm increased the dynamic unbalanced force at the supporting point

of rocker arm. It counterbalanced the reaction force at the supporting point of crank arm.
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Fig. 1. Schematic diagram for the driving me-
chanism of reciprocating knife employed

in combine harvester
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Fig. 2. Generalized coordinates and link-fixed
cartesian coordinates for the dissected
driving mechanism of reciprocating
knife
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Fig. 3. Flow chart of the program for analyzing
the dynamic characteristics of the knife

drive system
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Table 1. Description of the reciprocating knife and its driving system used in the analysis

Item Description
Crank arm 0.354 (1.457*)
Mass Connecting rod 1.119
(kg Rocker arm 1.087
Knife 3.058
Length Crank arm 0.025
(m) Connecting rod 0.205
Rocker arm 0.186
Mass moment Crank arm © 1.509X1074(9.228X1074*)
of inertia Conneting rod 8.921X1073
(kg - m) Rocker arm 1.130X10°°
X y
{s"a} —-0.0125 0
Link-fixed (—0.0459*) (—0.0032*)
position {82} 0.0125 0
vector (—0.0209*) (—0.0032*)
(m) {s'%} —0.1025 0
{s'al} 0.1025 0
{s's} -—0.1089 —0.015
{s'e} 0.0708 —=0.015
{s'a} —0.015 0.016
Position
vector from {h} 0.159 0.159
052 to 014(m)
T'sy lay - 0.252099

Note : * . Attatched with balance weight
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