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Vibration Analysis of a Rack and Pinon Typed Feed Dnve System
for a 5-Head Router Machine -
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ABSTRACT

In order to prevent a router machine feed drive system from transient operational vibration, this paper
presents vibration analysis of a rack and pinion typed feed drive system for a router machine. The feed drive
system was mathematically idealized as a 5-degree-of-freedom lumped parameter model. Stiffness parameters of
motor-shaft, rack and pinion gears, and machine structure were appropriately considered in the modeling.

Computational experiment was carried out to obi;ain vibrations

speed operation.
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of the feed drive system during its transient
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Fig. 1 Schematic of a rack/pinion typed 5-Head Router Machine.

(a) router machine
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Fig. 2 A planer 5-DOF mathmetical model of a rackipinon
typed feed drive system.
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(@) motor torque, Tm (b) motor speed, w,

Fig. 3 applicated motor torque & motor speed
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Table. 1 computed natural frequencies of 3-d.of system 33 3"wEA HSHA

1st 2nd 3rd
Natural | Bo“_ﬂ 9|'€‘5| I':’I' EH&I Lo
. frequency | °0,1842 108.0022 155.3845 Hole olF -Yrtgool 23
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Fig. 4 modes at natural frequencies

SIM 2R g0 dEiME Q9 Ze wHez IRxR
2 IRYEE T35 Table22t Zcl
Table. 2 computed natural frequencies of 2-d.o.f system
1st 2nd

Natural

frequency 0 83.9178

(f,H2)

mode 1.0000 1.0000 -1.0000 0.5000
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Fig. 6 computed vibrations of 3-D.0O.F translational model
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