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A Study on the Cﬁtting and Vibratory Characteristics of
the Eccentrically Rotating Cutter-Bar System

7 S 53 B . &1 = I
“Hyun Kap Song - Chang Joo Chung

Summary

This work was intended to study the cutting graph and vxbratory phenomina
of a new]y developed mower which may be suitable for mowing agricultural
product having large and hard stems like corn and sugar beet.
~ The system consists of cutter-bar having Curvilinear-translation motion, which
attached to drag-crank mechanism. The motion of equation developed for
experimental vibratory system which equipped- with "the cutter-bar system was
established and the parameters defining the system s vibratory motion were
experimentally determmed

The optimum balancmg weight for the cutter-bar and vibratory characteristics
of the cutter-bar for various counterweight were analyzed to provxde the design
and operational conditions. The results of the study are summarized as follows;

(1) The cutting graph by the new cutter-bar system depends upon the magmtude
of ratio of forward travel(Vm) to crank speed (Rw); The cutting pitch for
Vm/Ro>1 (whole cycle cutting) and Vim/Ro=2/x (a half cycle cutting) are 2z
Vm and 4R, respectively.

(2) The experimental vibratory system had been proved to function adequately
so that it can be used in determihing the required counterweight to minimize
the vibratory motion of cutter-bar. )

(3) Experimentally determined counterweight to give the least vibratory motion
was a little greater than the theoretically determined one. With the optimum
counterweight it was possible to reduce up to about 879 of the arﬁplitude without
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counterwelght, which may be considered to be vuthm safe operational region.

(4) To avoid the actual operation of the cutter-bar at resonance which occured

in low frequency ratio, it was considered that the rotational speed of the crank

for a specific design of mower should be determined separately in connection.

with the desired cutting graph.
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Table - 1, Items and Dimension of the Elements used for the Experiments
Items } Dimension(cm) I Material Remarks
Frame of spring-mass . i Rectangalar hollow f .
system 70'<40%200 ’ section steel bar Weight; 346kg —
Cntting bar 5.4X0.3x150 | Acier St 60 i
: ! Diameter=25 I
Rotary Disk ' Thickness=1.0 ’ Steel ;
| \ . Range of the variable
Electric motor ! 2ps ‘ i speed
| . (SORPMA S00RPM)
Roller }. Diameter=6.5 | pv.C

Thickness=2. 5
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D=4, L=24
d,=0.9
d,=0.8
dy=0.7

Compression Spring

Oil-tempered
Spring wire

Three kinds of Spring
used for the experiment
Spring constant
K,=94kg/mm
K,=85.7kg/mm

K,=33. 3kg/mm

#7 73t Balance Weight® fHE &3
7t EEHS WEstdth Lk BEES ki

Table-2,

3 2 4342 Table 29 7k,

Experimental Design and the combination of variavles

Test Angular Spring Weight of | Balance |Combination of
No velocity constant | cutting bar weight cutting bar and Remarks
. (RPM) K(kg/mm) | W, (kg) W, balance weight
T—1 50—600 K,=94 3.9 0 _ .. Unbalanced condition:
of cutting bar
i
%:3:12 50_609 K,=94 0 g 4]12 A /1y | Unbalanced condition
T—2—3 40 N — with balance weight
T—3 50—600 K,=94 3.9 3,46 Balanced condition
. with cutting bar and
] balance weight
T4 | 50-600 Ki=85.7 .9 0 ——D | Unbalanced condition
= with cutting bar
T—-5 50600 K,=85.7 3.9 - 8.46 Balanced condition
with cutting bar and
. T balance weight
T-6 50—600 K,=33.3 3.9 0 N Unbalanced condition
with cutting bar
T-7 500—600 K,=33.3 3.9 3.46 Balanced condition
- N with cutting bar and
balance ‘weight
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