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Cutting-Pattern and Cutting Characteristics of the
Reciprocating Cutter-bar of Combine Harvester( 1)

— Cutting Mechanism and Cutting Characteristics of the
Standard Type Reciprocating Knife—
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ABSTRACT

This study was conducted to investigate the cutting mechanism of the reciprocating knife of combine
harvester. The cutting operation of reciprocating knife was demonstrated through the cutting pattern
diagram which was drawn by computer graphics. Various kinds and dimensions of standard-type recip-
rocating knives were analyzed by the developed program.

The results are summarized as follows :

(1) For the 50mm standard reciprocating knife, the bunching area and the maximum stalk-deflec-
tion were decreased rapidly according to the increase of cutting velocity ratio by 1.0 and decrea-
sed very slowly over this ratio. But, the secondary cut was occurred at ratio of 1.0 and increased
rapidly over this ratio.

(2) The 76mm standard knife showed better cutting mechanism than the 50mm, in two respects :
the larger cutting area per one stroke and the lower revolutional speed of crank shaft for the
same cutting velocity.

(3) In respect to the bunching area and the secondary cutting length, the adequate height of 50mm
standard reciprocating knife was 45~50mm.

(4) In order to maintain the proper cutting mechanism, the adequate cutting velocity at forward
speed of 0.5m/s to 1.2m/s was from 0.4m/s to 1.2 m/s for the standard knife.

F8 $°/(Key Words) : 1}21(Combine), ¥ @4%1](Cutting Velocity Ratio), &3 2 (Cutter-
bar)
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Fig. 1. Motion and velocity of reciprocating knife.
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of stalks during cutting process.
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Table 1. Dimensions of 76mm and 50mm standard type reciprocating knives used in the analysis

Jtem 76mm type 50mm type
Cutting knife | Ledger plate | Cutting knife | Ledger plate
Upper width(mm) 15 21 9 5
Bottom width(mm) 76 37 46 35
Height(mm) 55 55 45 45

Crank radius(mm)
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Table 2. Cutting characterisics of 76mm and 50mm standard type reciprocating knives by the cutting

velocity ratios at V= 1.0m/s

Cutting velocity ratio
ITEM
0.6 0.8 1.0 1.2
Crank speed(rpm) 237 316 395 474
T6mm Max. cutting velocity(m/s) 0.94 1.26 157 1.88
type Bunching area (Ratio to total{%)) 272 20.2 14.0 8.1
; Max. deflection of stalks(mm) 107.8 91.7 83.2 782
Forward travel per 1 stroke(mm) 126 95 76 63
Crank speed(rpm) 360 480 600 720
Somm Max. cutting velocity(m/s) 0.94 1.25 157 1.88
type Bunching area (Ratio to total(%)) 20.1 113 33 10
Max. deflection of stalks(mm) 78.8 66.9 60.7 56.9
Forward travel per 1 stroke(mm) 83 63 50 42
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Table 3. Dimensions of knives used in the analysis of dimensional effect of knife height on cutting cha-

racteristics

Unit : mm
. . Knife type
Dimension
I 1I m v A
Upper width 9/5 9/5 9/5 9/5 9/5
Bottom width 36 /272 41/ 31 46 / 35 51/ 389 56 / 42.8
Height 35/ 35 40 / 40 45/ 45 50 / 50 55/ 55
Note 5 Cutting knife / Ledger plate
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