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A study on the linear motor feed flexible disk grinding system

Yoo Song Min*, Myung Jin Choi’, Kwan Soo shin"

{ Abstract J

A flexible disk grinding system process has been introduced that utilized varying disk orientation with respect
to workpiece along with the applied feed speed. Various process conditions including cutting speed, maximum
feed speed and orientation angles could applied to observe process outcomes. Even though continuous and]
constant feed speed has been applied to the process, the results from the trapezoidal input velocity profiles would,
be observed and compared. Based on the control strategies including neural network methodologies, several
output results were compared to find the optimum process condition. Two axis control results were displayed
showing better performance with higher trajectory error for larger training epoch.
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Fig. 1. Disk grinding process
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Fig. 2. Disk operation
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Fig. 3. Process schematics
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Fig. 5. Controller block diagram
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Fig. 6. Velocity reference trajectory

g 7k 9] Aoz A& He3lr] Yate] £ Ao
HegHo] EA uet 37179 Aoj44E m&3lgon
T3 preview AHo7|HE AEAA 7|EEZHH ] Hq§
SHEAL 6, 30 mn/secd] A4 S271E02 AE
ato] TABtYcH(Figs. 7, 8). H{LHE: 7FEEA 9 EA
o YIYE =8 1jo] Lehd vlet Zro] Rlojakee) A
ozt A=Y A RegEEA ] AFoldtA UE
wth. Preview Aloj7]e] 93t EA4L2 7|44
SAEHA vdebgon ole rhgAlAdY] HEst FHEA
& uHd A7) Aot

Input velocity trend comparison(ref=6)
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Fig. 7. Velocity profiles for S-S velocity of 6 mm/sec

Input velocity trend comparison(ref=30)
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Fig. 8. Velocity profiles for S-S velocity of 30 mm/sec
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Fx trend comparison for vfx of 6 and 30 (mm/sec)
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Fig. 10. Depth of cut profile comparison
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Fig 11. Velocity distribution
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Fig. 12. Corner trajectory
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Comer trajectory for number of epoch (High acc, full overlap)
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Fig. 13. Corner trajectory for each epoch
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Fig. 14. Required accel. for corner trajectory
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