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Design of high speed feed drive system in machine tools
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Abstract

It can be acquired the high effective product
ivity through of high speed, precision of
machine tools, and then, machine tools will be
got a competitive power. Industrially advanced
countries already developed that the high speed
feed is 60m/min using the high speed ball
screw. Also, a lot of problems have happened
the feed drive system. It is necessary to study
about the character of positioning accuracy,
heat generation and high speed control for feed
drive system of high speed.

In this study, we make use of the feed
drive system with a ball screw of
large-scale-lead. We'll develop the feed drive
system at the speed of 60m/min. Using the
design of the mechanical element and the high
speed control, the basic design concept can be
established. After manufacturing one-shaft feed
drive system and conducting the performance
test, It'll be analyzed properties of the high
speed feed drive system.
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Table 1 Flow chart of high speed feed drive
system
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Table 2 Specification of ball screw
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Pitch circle of dia. of balls (mm) 41
Lead (mm) 20
Circuit(Turns x Circuit) 25x2
Feed (m/min) 60
Basic load rating Dynamic 6,380
Ca(kef) Static 15,600
Dynamic preload drag torque(kgf-cm) 104~15.6
The length of effective screw (mm) 720
Nut length (mm) 185
Max. of rotational speed (rpm) 3,000
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Table 3 The Specification of servo motor

Rotor inertia (kgf~cm-s%) 0.064

Servo motor Static basic torque kgf-cm) 122
Max.of intermittent torque(kgf-cm) 382

F?st:;ve Total inertia of moving shaft 0.096
(k;;‘_"‘:;sz) Total inertia of moving shaft /3 | 0.032
Constant speed torque (kgf-cm) 14.1

Max. of cutting torque (kgf-cm) 486

Torque Acceleration 349
(kgf-cm) Deceleration -321

Arrival time of rapid feed
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Table 4 Specification of linear guide

Contact angle

No. of contact part 4
Basic load rating, dynamic(kgf) 3,590
Basic load rating, static(kgf) 5,220
. Rolling moment 90
Static moment —
(kgf-m) Pitching moment 59
-m
Yawing moment 59 -
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Fig. 4 Configuration of experimental setup
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