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Influence of Feed Velocity, Acceleration and Jerk on Processing
Time of S—Shaped Fillet
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[ABSTRACT] In the processing of aerospace structural parts, in addition to the feed velocity, the feed acceleration and
jerk also have an important influence on the processing time. Taking the finishing process of the S—shaped fillet of the S—
shaped test piece as an example, the influence of the feed velocity, acceleration and jerk on the processing time was studied
using the Kede GNC61 CNC system. The possible effects of increasing velocity, acceleration and jerk on machine tool
errors and S—shaped machining errors are analyzed. The results show that the increase of velocity, acceleration and jerk
effectively reduces the processing time of S—shaped fillet. The feed velocity is increased from 1000mm/min to 5000mm/
min, the acceleration is increased from 0.1m/s” to 1.0m/s’, the acceleration establishment time is shortened from 200ms to
20ms, and the processing time of the S—shaped fillet is shortened by 24.20% , 25.38% and 41.84%. The problems caused by
increasing speed, acceleration and jerk are increased setpoints bandwidth and increased excitation components. This makes
it more difficult to control the tracking error and trajectory error of the machine tool, and it is easy to excite the vibration of
the machine tool mechanical structure.
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Fig.1 Three dimensional model of S—shaped test piece
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------ N470 G1 X11.221 Y-1.12 Z1.949 F5000.
NI11 G1 X37.786 Y-4.104 Z10.256 F5000. N471 G1 X11.685 Y-1.373 Z1.943 F5000.
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Fig.2 S-shaped fillet finishing G code
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Fig.3 Interpolation instruction and data collection time
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Table 1 Processing time under different velocity and

B /(mm* min)

1000

2000

3000

5000

10000

acceleration parameters

JIERE /(m- s7)
0.1
0.3
0.5
0.7
1.0
0.1
0.3
0.5
0.7
1.0
0.1
0.3
0.5
0.7
1.0
0.1
0.3
0.5
0.7
1.0
0.1
0.3
0.5
0.7

1.0

ST /s
109.106
102.414
99.572
97.850
96.264
86.750
77.320
73.390
70.908
68.412
83.982
73.668
69.246
66.550
64.054
82.698
71.660
67.070
64.360
61.706
82.676
71278
66.582
63.680

61.138

F2 AENEEESE XS0 TR E ( F=5000mm/min,

Table 2 Different acceleration establishment time corresponding to

a=1.0m/s’ )

processing time(F=5000mm/min, a=1.0m/s%)

o B 57 A [ /ms
200
150
100
50
20

TR / (m-s™)
10
13.33
20
40

100

0T /s
61.706
57.408
51.670
43.288

35.890
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Fig.4 Line chart of processing time on different velocity and
accelerations parameters
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Fig.5 Line chart of processing time corresponding to different

acceleration establishment time ( F/=5000mm/min , a=1.0m/s* )
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