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A Study on the Development of High Speed Tool
Feeder using Linear Motor
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Fig. 1 Schematic diagram of piston turning machine
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Fig. 2 The oval shape of piston
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Fig. 3 The tool feed trajectory, e
(Ovality 0.5 mm)
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The Velocity of Tool Fesd Trelectory

250H:
20080
X PSR S

100Hz

Velocityms|
o

s 2 Py Y -
20 40 60 80 100 120 140 160 180
Rotation angle of piston workplece(degrae]

Fig. 4 The velocity of tool feed trajectory , ve
(ovality=@0.5mm)

The Accalersiion of Tool Feed Trajectory
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Fig. 5 The acceleration of tool feed trajectory , ae
(ovality=30.5mm)

Fig. 6 The variation of tool feed trajectory with

respect to piston diameter
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Table. 1 The maximum velocity and acceleration of

tool feed trajectory (ovality=30.5mm)

—

Feed frequency[Hz] | 100 150 200 250

Velocity[m/s] 0.078510.1178 | 0.1571 | 0.1963

Acceleration[m/s’] | 49.72 |111.87 | 198.88 | 310.75
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Fig. 7 The overall shape of cutting tool feed

system
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Table 2 The specification of motor

Specification Unit Value
Peak force (Fp) N 1600
Continuous force (Fc¢) N 500
Peak power dissipation (Pp) W 4490
Continuous power dissipation (Pc) w 440
Motor constant (Km) N/\/—W 23.9
Electrical time constant (Te) ms 0.957
Thermal resistance (Rth) K/'W 0.389
Moving coil mass (Mc) kg 0.55
Back EMF constant (Kb) V-« s/m 73.2
Coil resistance (R) L 9.4
Maximum coil current (Ip) A 222
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Table 3 The specification of linear encoder

Grating period 40 ym
Accuracy 3 um
Maximum_speed 480 m/min(=8 m/s)
Maximum _acceleration 250 m/s° (=25 G)

1 Vpp sinusoidal
A-quad-B / 40 ym |

Output signals
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Fig. 10 Measuring result of ovality trajectory(@0.1
mm - 180 Hz)
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Fig. 11 Measuring result of ovality trajectory(30.5
mm - 100 Hz)
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Fig. 12 Measuring result of ovality trajectory(@1
mm - 60 Hz)
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Fig. 13 Tool stroke vs. Response
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