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

— Cutting Characteristics of the Low-Cutting Type and
Double Cutting Type Reciprocating Knives—
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ABSTRACT

This study was conducted to investigate the cutting mechanism of reciprocating knife of combine ha-
rvester. The cutting operation of reciprocating knife with the arrangement of the low-cutting and the
double-cutting was demonstrated through cutting pattern diagram which was drawn by computer gra-
phics. Various kinds and dimensions of reciprocating knives were analyzed using the developed prog-
ram.

The results are summarized as follows

(1) The low-cutting type reciprocating knife was represented similar cutting characteristics to the

standard type, but the maximum stalk-deflection was decreased as 1/2 level of the standard
type. And the first ledger plate should be designed shorter than the second ledger plate.

(2) The bunching area and the maximum stalk-deflection for the double cutting knife almost were

not changed since cutting velocity ratio of 0.6, but the secondary cut were occurred at ratio of
0.8 and increased rapidly over these ratio.

(3) The double cutting knife was recommended for the high speed combine, because its bunching

area and the maximum stalk-deflection were decreased as 1/2 level of the standard type.

(4) In order to maintain the proper cutting mechanism characterized by the bunching area, the ma-

ximum stalk-deflection and the secondary cutting length etc., the adequate cutting velocity at

forward speed of 0.5m/s to 1.2m/s was from 0.3m/s to 0.96m/s for the double cutting knives.
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Fig. 1. Flow chart of the program for drawing
the cutting pattern and analyzing the
characteristics of cutting process
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Fig. 2. Cutting pattern diagram of a low cutting
type reciprocating knife
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Fig. 3. Cutting pattern of low cutting type reci-
procating knife by the cutting velocity
ratios at V,=1.0m/s
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Table 1. Cutting characteristics of low cutting type reciprocating knife by the cutting velocity ratios at

Va=1.0m/s
Cutting velocity ratio
Item
08 10
1 2) 1 2)
Cutting Crank angle(°) 1825 245.2 189.8 231.7
starting Knife velocity.(m/s) 0.050 1.026 0.241 1.109
Cutting Crank angle(°) 2436 316.1 253.7 304.0
ending Knife velocity.(m/s) 1.013 0.785 1.357 1.172
Maximum velocity (m/s) 1.257 0.571
Cutting area ratio of BAl 0.101 0.111 0.096 0.129
ratio of BA2 0.372 0.197 0.352 0.336
ratio of BA3 0.062 0.054
ratio of BA4 0.157 0.034
Max. deflection of stalks(mm) 33.06 3041
Forward travel of combine(mm) 125.0 100.0
Knife height used in cutting(mm) 287 45.0 23.94 45.0
Secondary cutting length(mm) 0.11 0.00 2.38 0.00
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Fig. 4. Bunching area, maximum deflection and

secondary cut of low cutting type recip-

rocating knife by the cutting velocity ra-

tios at V,=1.0m/s
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Fig. 5. Cutting pattern diagram of a double cut-
ting type reciprocating knife
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Table 2. Cutting characteristics of double cutting type reciprocating knife by the cutting velocity ratios

at V,=1.0m/s
Cutting velocity ratio -
Item

04 0.6 0.8 1.0

Cutting Crank angle(°) 210.2 213.7 230.1 2426
starting Knife velocity.(m/s) 0.285 0.471 0.868 1.257
Cutting Crank angle(®) 3118 3128 298.2 309.6
ending Knife velocity.(m/s) 0.422 0.622 0.996 1.089
Maximum velocity(m/s) 0.628 0.943 1.257 1571

ratio of BAl 0.646 0.803 0.847 0.864

Cutting area ratio of BA2 0.032 0.032 0.032 0.032
ratio of BA3 0.264 0.159 0.121 0.104

ratio of BA4 0.058 0.006 0.000 0.000

Max. deflection of stalks(mm 50.13 36.96 30.44 27.28
Forward travel of combine(mm) 125.0 83.33 62.50 50.00
Knife height used in cutting 45.0 45.0 39.95 33.70
Secondary cutting length(mm) 0.00 0.00 745 14.90

Height of BA2(mm) 0.00 0.00 8.75 7.00
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Fig. 7. Bunching area, max. deflection and se-
condary cut of double cutting type recip-
rocating knife by the cutting velocity ra-
tios at Vo =1.0m/s
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knife by the cutting velocity ratios at
V»=10m/s
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Fig. 9. Maximum deflection of stalks of 3 types
reciprocating knife by the cutting velo-
city ratios at V,=1.0m/s
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Fig. 11.Cutting characteristics of 50mm double
cutting type reciprocating knife in accor-
dance with the increase of forward velo-
city as well as average cutting velocity
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Fig. 12.Cutting characteristics of 76mm double
cutting type reciprocating knife in accor-
dance with the increase of forward velo-
city as well as average cutting velocity
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