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Control System Design for Precision Grinding
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Abstract 3 BAE WAA, deolxd =ZdE § FY
Design of an in-process feedback control system BZo Qojye= 4 Uxvg AR 742
has been studied for precision grinding. A grind- AAeg Q7383 9
ing system consists of a grinding tool, a turn table Har 2 A B A TFROA] BAEE
and a disk-shaped workpiece on the table is taken eate FFA7AIY olg 2, HapdEo] 9
as an object. g AAje] Wa, AHE H(chattering), 3 TUHZ
A grinding process model has been deduced 5 ol 2o 7l 2AY JEe
which gives some reasoning about the process A&t FAIAe HRivled AE 9
errors.  In the control system the tool position is FEACNL FFHAY HA=dAa F9
actively controlled by an electro-magnetic actuat- AT xdo] Fixin oy, B & 7}
or in-process. The ground error is fedback to FARALEE g = de Wie tEs
compose a closed-loop control system and an of AA¢ 71FE XF+E FHojuuwisie A
optimal PID controller is applied. Some cont-rol Aroez Aojste Aolth AL Al
performances such as transient response and 7hEF JFELA ARE HAE3y FF9
disturbance attenuation have been examined, AAE AFo|HE A5} AHolFgoz
which convinces the effectiveness of the control. A st 7IEAFE A ol t-4].
Some methods for implementation of the control B dFoMes AWty FAQA AAFA
have been suggested from a standpoint of ol Al AAzto g AR JFLAE Hoje
practical application. WMalal A2rdel AHE Aoz A
AUES GHAIE AolAsde BAd
L A& B AT7E AT HHHlE o)
vy A7 FAHY 1402 HAste
Hetr)eel ol wel 2HUrF e A4 ol g8 dA4TtE He FHE oY
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Fig.1 Schematic of a grinding control system
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715ket o] a2 FE
e(t) = x(1) + Ar(®) -b(t) 1)
d(v) = w() - e(t) @

o} A+ ] 8} Fg(t)}f &3} o] ZpA G}
Fa(t) = ke d(t) (3)
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Fig.2 Grinding process model
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Fig.3 Tool dynamics model
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Fig.4 Block diagram of a grinding control system
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w
0k, (F,+| 0} 280, 1 ok, &)}
w
0 0 0 0 0 }
W4
N
R4 o A
€ =e €,=¢, e, = Ie dt, (8)
W =V, Wy =V, Wy; =V, w, =w 9

HH3E A EAGSE gen go] A4
At

J=[@ETQE + REZ) dt (10)
q(7)ﬂ} (10)% 7HA2 Riceati equation = At

&35t A pp Al AdL Fach
ofeieh & wloJE & A Ao

k=4%10" N/m, £=0.05, ©,=100%27 rad/s,

Gu(s)=1, kg=2.5%10° N/m (an
A4 Qe 5] Ag AFAe olug
2ol AAst

100
Q=[000[,R=10" (2
000
fok 2e dolgHzRH T3 HAF pp

Jd @e oew 2o
ke = 1.69%10° N/m, ke=6.95%10"N's/m,
k=1.46%10° N/m-s (13)
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Fig.8 Frequency response of e(s)/ni(s)
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Fig.10 Unit step response of Fu(t) to w(t)=1
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