$ AEROTECH | CASE STUDY

Tuning can only do so much. The

trajectory also needs to be optimized

for peak performance.

Question: For any given move length,
what is the optimal ramp rate?

Collect Data For Analysis
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Took a bunch of plots of random move distances and acceleration rates.

RR: 1.233e+04 mm/s*2
Move&SettleTime: 95 msec
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; "E.:q Dist: 150.6 um

’ RR: 1854 mm/s"2

Move&Settle Time: 28.5 msec

10°

Move Distance [mm]

Move and Settle Time [ms]

The dip in the middle showed an anomaly in the move profile caused

by the base of the stage.

Ramp Rate Too High
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o This plot contains signals that are missing data. The missing data shows as a dotted line.
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78771.664

FosCmd (=)
(mmy1000)

7aE21.10874 |

7771 749

FosFbk [+
(rmmd1000)

75620.08363 |

0.756855 |

CurFblk (=)

-1.0534345 |

1.026367 |

FosErr ()
(rmm/1000)

-12.86871597 |

2897511.391 |

AccCmd (5]
(mm#1000/ze

)]
-2897555.285 |

a 0.0524 0.1045

0.262
Time (sec)

step_RR12334_10105.dat ™, [sfep. R 1654, Gii.dat |

Cursor Display
Signal Left
Time 0.009
CurFbk (%) 0.152448
PosErr (%) 0.00283752

LccCmd ()

Cursor Display | Program Display

Disconnected Ready

Difference
0.0285%
0.160456

mm 1000

mmi1000/sec™2

35087719 Hz
0452796 rms

1615373176 rms

L™

An optimal ramp rate does not show this oscillation.
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Notice ringing at end of moves with acceleration rates that are too high.

Command Shaping Fix
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After finding the frequency that caused the anomaly we were able to
use command shaping to remove the frequency component from the
acceleration command, which removes the excitation that caused this

anomaly.

Conclusion: Ramp rate is selected based on allowable

error for a given system, which allows lowest cycle time.




