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Following PID and FEED Forward ‘ J p ':#o
Tuning Parameter is used and kept Wk’c / C - Com o$ ?7

constant for all experiment

Kp 10 F =  [Feedback Pas;-/-;o‘r)

Ki 0

Kd 0 e_ by F—C_ _-:.C’a*a’OD/

FFO 0

FF1 1.001 MAX_VELOCITY/STEPGEN_MAXVEL 20/25 mm/sec

FE2 0.0309 MAX_ACCELERATé(éEL/STEPGEN_MAXA 100/125 mm/sec?




Discussion

Experiment Data

Length (mm) Feed (mm/minute) Feed (mm/sec) FE-FF2 (um) FE-FF1(pm) WVF-FF2(mm/sec) VF-FF1(mm/sec) OVERSHOOT (um)

1, 5, 10, 30, and 50 mm travel length is

F1 0.017 7 1 0.093 0.035 8
1 F5 0.083 15 1 0.21 0.096 4
ConSIdered F10 0.167 21 1 0.29 0.155 ]
1 F30 0.833 46 3 2.1 0.818 11
1, 5, 10, 50, 100, 500, and 1000 mm/minute Lo 1567 8 > 3209 2507 "
F500 8.333 38 38 8.504 8.504 a5
F1000 16.667 61 61 7.653 7.653 25

feed rate is considered.
F10 0.167 23 1 0.625 0.158 4
Followingerror (FE) due to FF2 and FF1 is Fe0 o33 2 : 2125 0253 0
5 F100 1.667 58 7 3.098 1.727 8
F500 8.333 62 19 9.605 8.468 30
Sh own . F1000 16.667 63 38 17.212 17.212 32
Velocity feedback (VF) dueto FF2 and FF1 is = o8 % : 2125 0888 ’
10 F100 1.667 64 9 3.089 1.72 7
F300 8.333 B> 25 10 8.468 36
Shown F1000 16.667 36 31 13.063 16.81 46
Overshoot is shown in micro-meter. Fi00 1667 = ; 221 L72 g
30 F300 8.333 66 24 10 8.46 37
F1000 16.667 32 30 13.063 16.81 48
F100 1.667 61 10 3.248 1.74 8
20 F300 8.333 63 25 10 8.468 33
F1000 16.667 68 32 13.163 16.81 43



Discussion

The plot shows random
variation
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Discussion

The plotshows FE
increases with velocity
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Discussion

The plot shows Velocity
Feedback Error increases
with velocity
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Discussion

Velocity Feedback due to FF1 (VF-FF1) vs. Velocity

) ) Velocity Feedback Error due to FF1 vs. Velocit
i. The plotshows Velocity Y y

Feedback Error increases
with velocity
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Discussion

Overshootincreases with
velocity

Overshoot
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HAL Oscilloscope

HAL Oscilloscope
sl Run Mode - Trigger
1.00 Sec | 8000 samples 1.00 Sec | 8000 samples Normal| ) Normal
per div at 1.00 KHz per div at 1.00 KHz Single |® Auto
—— - ——  /};;}'1: Roll RS
; ; ; ; ; ; ; ; : - - - - - - - - ® Stop || evel Pos
. . . . . . . . . X X X X X X X X Vertical
X X X X X X X X X : : : : : : : : Gain Pos

hm2_7195.0.stepgen.00.velocity-fb - . : : : : :
: : : : : : : : : Level
: : . - +20.31

100m/div : : : : :
p d Rising

Selected Channel Selected Channel Source
4 hm2_7i95.0.stepgen.00.velocity-fb - Chan 3

X1 F1000
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Conclusion

FollowingError, Velocity Feedback Error, and Overshoot should increase with increasing velocity. And the results

shows good agreement.

Ideally, length of travel shouldn't effect the following, velocity feedback, and overshoot error, and results also

show good agreement with coincidinggraphs of different length onto each other (Except 1mm travel).

Sometimes length of travel is too short (ex. 1 mm) to reach to the commanded velocity (ex. 16.67 mm/sec),

so Velocity Feedback error is too high in such case.

Initial undershoot and end overshootis caused by FF2, and it is not yet tuned perfectly. Facing more trouble to

tune FF2.



Thank You!



