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Sakkasam Sujintanarat 2012: A Motion NC-file Modification for 5-Axis CNC Machine
with Jerk Constraint. Master of Engineering (Industrial Engineering), Major Field:
Industrial Engineering, Department of Industrial Engineering. Thesis Advisor:

Mr. Chana Raksiri, D.Eng. 93 pages.

Five-axis CNC machine is a machine that can produce parts with complex shape,
accuracy and precision. The ideal production is to minimize production time and obtain specified
specifications. Therefore, trajectory planning is an important part in production in order to meet
the design requirements. Because of the minimize time required in production, it needs for high
value of velocity and acceleration. However, the higher value of Jerk (rate of change of
acceleration) can cause trajectory tracking error which results in a poor surface or misshape of the
workpeice. Furthermore, it can damage the workpiece and cutting tools. Hence, jerk is a key
factor in tool-path generation. Accordingly, the jerk control in good condition can help cutting
more efficient. However, due to the coordinate that the workpiece coordinate system and the
machine tool axis system is non-linear relationship, the speed, acceleration and jerk between the
workpiece occordinate system and the machine tool axis system is not equal. When controlling
jerk on the workpiece sometimes jerk on the machine still has higher than a certain level.
Therefore, controlling jerk should control machine tool axis system by controlling jerk on the
assumption that acceleration before and after control have similar values. This is for machine
time is closest to the original. When controlling jerk under the criteria set, it is found that the
workpiece coordinate has changed from the original. So, the standard error of measurement of the
workpiece coordinates is specified. If the deviation exceeds the specified coordinates, any further

restrictions are considered.
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1 -608.4 1220.5 1508.8 -0.5 3.1 0.976 0.976
2 0 -690.604 655.757 4.07 2.693 0.269 1.245
3 0 -537.027 437.650 0 0 0.269 1.515
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deums  wnalu  szezn AT PATING 121 (s) nan
na (i) UMDY azey (mm/s) (mm/s’) wlavumlag aedy
X (mm) (mm) VOIAWIT (s)
(mm/s’)
0 0 0 0 0 0 0 0
1 20 20 47.434 112.50 533.634 0.422 0.422
2 -60 80 -127.279 -270 -1145.513 0.471 0.893
3 50 130 118.585 281.25 1334.086 0.422 1.315
4 40 170 109.545 300 1643.168 0.365 1.680
5 10 180 38.730 150 1161.895 0.258 1.938
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e (i) HUMNU LEA BT (mm/s) (mm/s’) wdewlas e
Y (mm) (mm) VDIANIT (s)
(mm/s’)
0 0 0 0 0 0 0 0
1 10 10 23.717 56.25 266.817 0.422 0.422
2 20 20 21.213 45 190.919 0.471 0.893
3 30 30 23.717 56.25 266.817 0.422 1.315
4 40 40 27.386 75 410.792 0.365 1.680
5 50 50 38.730 150 1161.895 0.258 1.938
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(mm/s’)
0 0 0 0 0 0 0 0
1 30 30 71.151 168.75 800.452 0.422 0.422
2 0 60 -63.640 -135 -572.757 0.471 0.893
3 -30 90 -71.151 -168.75 -800.452 0.422 1.315
4 0 120 82.158 225 1232.376 0.365 1.680
5 30 150 116.189 450 3485.685 0.258 1.938
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0 0 0 0 0 0 0 0

1 10 10 23.717 56.25 266.817 0.422 0.422
2 10 10 0 0 0 0.471 0.893
3 20 20 23.717 56.25 266.817 0.422 1.315
4 20 20 0 0 0 0.365 1.680
5 20 20 0 0 0 0.258 1.938
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C (degree)  (degree) VOIAINLT (s)

(degree/s’)
0 0 0 0 0 0 0 0

1 50 50 118.585 281.25 1334.086 0.422 0.422
2 30 70 -42.426 -90 -381.838 0.471 0.893
3 10 90 -47.434 -112.50 -533.634 0.422 1.315
4 -10 110 -54.772 -150 -821.584 0.365 1.680
5 -30 130 -77.460 -300 -2323.790 0.258 1.938
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(mm/s’)

0 0 0 0 0 0 0 0
1 20 20 47.434 112.500 533.634 0.422 0.422
2 -13.425 53.425 -82.357 -202.925 -1000 0.406 0.828
3 -13.566 53.566 -2.149 -32.7717 -1000 0.066 0.893
4 -13.577 53.577 -0.402 -14.172 -1000 0.028 0.921
5 2.427 69.581 50.405 158.753 1000 0.318 1.239
6 2.645 69.798 2.872 37.894 1000 0.076 1.315
7 82.948 150.102 147.734 271.785 1000 0.544 1.858
8 106.693 173.847 65.570 181.066 1000 0.362 2.220
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(mm/s’)

0 0 0 0 0 0 0 0
1 10 10 23.717 56.250 266.817 0.422 0.422
2 20 20 21.213 45.000 190.919 0.471 0.893
3 30 30 23.717 56.250 266.817 0.422 1.315
4 40 40 27.386 75.000 410.792 0.365 1.680
5 43.283 43.283 17.532 93.627 1000 0.187 1.867
6 43.462 43.462 2.517 35.472 1000 0.071 1.938
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Z (mm) (mm) VDIANIT (s)

(mm/s’)

0 0 0 0 0 0 0 0
1 30 30 71.151 168.750 800.452 0.422 0.422
2 0 60 -63.640 -135.000 -572.757 0.471 0.893
3 -30 90 -71.151 -168.750 -800.452 0.422 1.315
4 -13.918 106.082 50.569 159.010 1000 0.318 1.633
5 -13.866 106.134 1.111 23.564 1000 0.047 1.680
6 99.123 219.123 185.501 304.550 1000 0.609 2.289
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na (i) UMDY azey (degree/s)  (degree/s’) wlavumlag aedy
C (degree)  (degree) VOIAINLT (s)
(degree/s’)
0 0 0 0 0 0 0 0
1 11.067 11.067 39.417 140.387 1000 0.281 0.281
2 12.465 12.465 9.921 70.432 1000 0.141 0.422
3 12.465 12.465 0.042 4.581 1000 0.009 0.431
4 -6.391 31.322 -40.793 -88.251 -381.838 0.462 0.893
5 -26.391 51.322 -47.434 -112.500 -533.634 0.422 1.315
6 -46.391 71.322 -54.772 -150.000 -821.584 0.365 1.680
7 -46.406 71.336 -0.470 -15.333 -1000 0.031 1.711

8 -73.440 98.370 -71.493 -189.068 -1000 0.378 2.089
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