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Application of Robust Feedrate Control to Highly Efficient Machining
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Abstract : The quantitative feedback theory (QFT) to design a robust controller for adaptive
cutting feedrate control is presented in this paper. The proposed algorithm could dynamically
change the feedrate according to the spindle current which is highly related to the measured
cutting force. The QFT controller could provide the constant cutting force even under different
cutting conditions. Hence, the machining efficiency could be improved under the robust control.
Besides numerical simulations, real cutting experiments were conducted to validate the

performance of the proposed robust cutting feedrate control algorithm (RFC).
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Parameter Unit X axis Y axis
K, A/rad-sec™ 1.7750  1.7750
Ki A/rad 198 198
J kg m? 0.0175 0.0195
B N-m/rad-sec’  0.0528  0.0413
K N-m/A 1.2 1.2
a rad/s 1100 1100

Comparison of the actual speed between experiment and simulation

200

100 -

0

100 = Speed X Exp.
====Speed X Sim

-200

speed (1/min)

0 1 2 3 4 5 6 7 8

Time(s)

- o = Speed Y Exp. |
====Speed Y Sim

-200 - g

0 1 2 3 4 5 6 7 8
Time(s)

)

o o

o o
.

o

speed(1/min)
g

B 2 A BB B i B PR AR LR P ALHY
BRI P AR AU B S B RE S AR TR I BB LH B B R -
ﬁﬁiﬁ@)EF"EJJ)‘#ME*”EI’J%%ZEF%WH#D?/J\$
T EEH R i 1] 2R L) 1| S T
Fé%(%’*ﬁﬁ%?ﬂﬁi%@kﬁ%ﬂ%ﬁk C BEEBE TRy
0S5 1] e T 5L L ) ) (4 B R JEL A T o
PIAIRIE A RE) TSR AR - 2800 & VAT
A EUE TJ R A RN - UIHIEAL Z Gt
AL - IS R R RIER S 2
e EEAE ?fEuZ\’E%Fﬁ? VIAIRITA [FIRFFTAE L
A EATERE T - BAEITH HZ SR ETIAIR
E %zﬂt%i\/%z TTnt% - BEEL T O AR
SLIER > (F Rt ERI SR S AR At M
SELHEGE - AR 2 PHR o

| 41688 |

?’”%J%%}S‘Zﬁu%@ﬁ

......................................................

x2 tJHIERZHEE

Parameter Unit Minimum Maximum
K N/mm? 800 3000
Kool N/mm 1500 8000
2 rpm 500 3000
Ni tooth 2 4
b mm 1 20

Bode Diagram
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Parameter Minimum Maximum
a 0.6 0.9375
p 0.2 0.48
Bandwidth
(rad/s) & 2l
DC gain (dB) -6.02 17.78
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Test work piece (S45C) |
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