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Contact Force Estimation for a Polishing Brush
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A new contact force estimation technique is proposed. Keeping the contact force at a certain level
between finishing tool and the object is essential since the quality of the finished surface is very
sensitive fo the contact force during the finishing process. However, the contact force
measurement cannot be obtained by simply installing load cells under machine table or in the
middle of tool linkage. The reason is that the weight of the machine table and the tool linkage are
much heavier than the force to be measured. To that end, a method for estimating disturbance is
proposed for a system that is similar to the mechanism of the finishing machine, and the same
method is applied to estimate the contact force of the brush-type finishing machine. To verify the
effectiveness of the proposed method, a small scale test set-up has been built and the method

has been tested.
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J ,, = moment of inertia of motor armature

J s = moment of inertia of lead screw

[ =lead of the screw

M P M pi — mass of ball nut and guide, respectively
x(t) = displacement of brush mechanism

6(¢) = angular displacement of motor

e, (#) = control voltage input for motor

K . torque constant of motor

p(t ) = disturbance
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Fig. 1 Edge of the tool tip is crowned due to a poor
polishing
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Fig. 2 Mechanism of a proposed brush type polishing

machine

b il vlE So @Ee uAe @A o
g Ao @ ARYIM HNL FARE
AFE 3th Zhao 5 °F Zhan 5% ZZ IHW
< Zte HduA, WEEAA Y dut Ao
g 47E Fd3

2 =82 48 53e A% 1 AP &
23t A" o] EAdE A=HAA 9
FE AEEE WHE AL 2EAl dAvupr)g
HEY Ao FH &3t o8 AAIA AEdo
TS ATE AE FA ARG A¥E A A
Qrek e FEAH AR A HESC

Load celi — x(1)

“50)

IUNONO]

Fig. 3 Schematic model for disturbance p(t) estimation
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Fig. 4 Schematic model of proposed brush-type polishing
machine with contact force estimation mechanism

Table 1 System parameters

Parameter Value

l 5 mm

k, 0.0785 N'm/A
Jm +Js 16 g-em's
M, +M, +M +M, | 075k
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Fig. 5 Controlled sinusoidal displacement of the brush
mechanism
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Fig. 7 Contact force with brush mass reduced to 0.65kg
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Fig. 8 Contact force when the frequency doubles, i.e. 2Hz
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