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Performance simulation study on reciprocating cutter
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Abstract: Based on the analysis on the working principle of the recip-
rocating cutter, the cutting performance of the cutter was simulated
by Matlab to realize numerical simulation.. Taking the missing region
rate and repeated cutting region rate as the cutting performance eval-
uation standards for the cutter, the effects of different cutting pa-
rameters on the cutting performance of the reciprocating cutter were
studied, such as cutting edge height, forward speed of the cutter,
front axle width and crank angular velocity. By range analysis and
analysis of variance, the key factors were determined, which affecting the
cutting performance of the reciprocating cutter and degree of significance
of these factors. According to results, the crank angular velocity had the
highest effect on cutting performance, followed by cutting edge height and
forward speed of the cutter, and The impact from front axle width is min-
imal. These research results provide experimental evidence for designing
better reciprocating cutters.
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Table 1 Factors and levels of the experiments
L AJIRIIE BRI#EEE/ CUJRHHE D M E R/
i EE/mm (mmes ') T8 /mm (rad + s—1)
1 45 800 10 30
2 50 900 15 35
3 55 1 000 20 40
4 60 1 100 25 45
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Figure 2 Cutting diagram of reciprocating cutter with
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Table 2 Arrangement of orthogonal experiment and
the result
WS A B C D A OmAR/Y% EYR/Y
1 1 1 1 1 1 16.3 0.0
2 1 2 2 2 2 16.5 0.0
3 1 3 3 3 3 17.1 0.0
4 1 4 4 4 4 17.8 0.0
5 2 1 2 3 4 7.9 3.0
6 2 2 1 4 3 7.0 3.9
7 2 3 4 1 2 23.1 0.0
8 2 4 3 2 1 20.0 0.0
9 3 1 3 4 2 3.8 7.3
10 3 2 4 3 1 10.6 1.5
11 3 3 1 2 4 13.3 0.5
12 3 4 2 1 3 20.1 0.0
13 4 1 4 2 3 8.7 2.4
14 4 2 3 1 4 14.5 0.2
15 1 3 2 4 1 0.6 4.6
16 4 4 1 3 2 10.3 1.7
""""" ko169 9.2 117 185 119
%2 ke 145 12,2 11.3 14.6 13.4
M ky 11,9 13.5 13.8 11.5 13.2
%k, 85 17.0 1 7.3 13.4
R 8.4 7.8 3.7 11.2 1.5
k1 0.0 3.2 1.5 0.05 1.5
B ko 1.7 1.4 1.9 0.7 2.2
P ks 2.3 1.3 1.9 1.5 1.6
R ky 2.2 0.4 1.0 3.9 0.9
R 2.3 2.8 0.9 3.9 1.3
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Table 3 Analysis of variance of missing region rate

PRI B BT AM P EEm F F.

A 3 154.5 51.5 23.874 Fo05(3,3)=9.28
B 3 128.0 42.7 19.774 Fo01(3,3)=29.46
C 3 38.0 12.7 5.868 Fo1(3,3)=5.36
D 3 270.4 90.1 41.790
B 65 22
¥l 15
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Table 4 Analysis of variance of repeated cutting region rate

R AHE BT CFHEEM F F.
A 3 13.8 4.6 3.991 Foes(3,3)=9.28
B 3 15.9 5.3 4.588 Fo.01(3,3)=29.46
3 2.3 0.8 0.654 Fo1(3,3)=5.36
3 34.5 115 9.981
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